International Library of Peychology 
Philosophy and Scicatifc Method 


The Psychology of Time 


Zp eh iresal egy ul Fl BL leet ehis fae Al il 
eh 


ci 


1 Paarscarion 





il i u 
i 
ae 4 








i 
Hey A ti 
Wh dh a 


aah 





The Psychology of Time 


MARY STURT, M.A, 
Leer 12 Banos 
Sonte? CCag, Drehon 


Loon 
REGAN FAUL TRENCH, TRUBNER & CO, LTD, 
NEW YORK’ HARCOURT, BRACE & COMPANY, INC. 


FMS. 


‘Prmindon Oral Btn Seon doe © Sos, i, arin 


PREFACE 


“67TH prychologat may fe plane sake the gradual 
development of our ideas of tame the object of his 
anquizy, though, beyond some obvious considerations which 
Jead to nothing, there 15 no bope of ins arriving et azy 
amportant result.” Lotae, Maaplysic, BL, ch 
‘This bark predicioa perhaps not entirely without 
yuvtsGcation today. By steel! any subyect-—even meta- 
Physios—is largely belpleas Tefore the study of Tame. 
‘Time hes en the confines of so many subjects. anthropology, 
asinmomy, metephyncs, theclogy. phynes, mechanics, 
mathematics, lope, end peycholegy, and even the poets have 
something tosay bout t Ihave attempted topst together 
a sketch of the subject beeping Uhese diferent aspects m 
mind, even if I have not treated of them directly. 
T could not have treated of any one of them except mn out- 
Je in book of thus sae, and my lack of epconlst knowledge 
‘han saved me from attempting an encydopedia. The book 
in prychologes! m that the pot af vew throughout as 
been ietated hy human expenence There m theory, imt 
1 1s Desed on observation and sometimes on experiment 
Ifthe experiments seem crode I mast plead necessity The 
facilities for paychological research m th county are 10 
‘nadoqunte that I have had to do the work out of touch with 
a Isborntory, woth no apparatus tut 4 stopwatch, I 
have, however, lamented the necessty lese m thas subyect 
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‘than I should have dans m others, because it seems to 
me amportant, in dealing with time, to preserve an air of 
reality, and the ordinary person has little appreciation 
of perids ess than j of a second, and theve are shown on. 
an ordinary stop watch. 

‘Part of this book has already appeared in the British 
Journal of Psychology and in the Report of the Prycho- 
logical Congress held at Oxford in 1923 I must thask 
Dr. Myers for us land permusuon to use this uaterial again 
here. Talso offer my thanks to Dr. Curzou for reading the 
MS, and for many very belpful enbewes, 

J ©. Oaketen has saved me from many mistaken m 
eathemates I am very grateful, and af there are any 
surtakes left rt i may fault. 

Lastly, I must thank my eubjects, and one an particular, 
for subamttng on #0 many occasons to being bored. 

Nat ego contuterom sucundo sanas amico, 
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HAPTER 1 
THE METAPHYSICAL VIEW OF TINE, 


JFEW moots have rcnved more attenvon and advanced 

fees than astudy of the nature of tame Tt isa stbyect 
to which metaphyncians, peycholopats, mathematicuns, 
and physosts have appronmately equal claims, and to it, 
fat one time or another, all have devoted themselves, 
Approached from such different standpomts the subject 
ought to have been rapully explored. Instead of ths, the 
‘vanous invesbgaters bare hamapeced or ignored cach other. 
“The metaphyscans have written wathout regard to psyeho- 
logeal finduags, and ended by 2 mutual coafutstion. The 
mathematicians have evolved such views of time as bave 
‘been forced upon them by the phymcists, wth the rent 
‘that their conception of tame bes been turned topsy-turyy 
‘with socest years; and that, yost at the moment when 
metaphynoans were geting well ated fo Newtanas time. 
‘The paychologsts, with a few bnibant exceptions, have 
devoted endless time and a perfected expenmental technique 
‘to the elacidaton of paints so minute, and pursued under 
condstont vo axtcially simple, that the ornary roan 3 
quite at a loss to sce what reiton ech work bears t0 
‘common expenence, The result naturally has been that 
ychologial views of tume have had hie inftence on 
‘metaphysics oF science. end, when psychological findings 
are atized, itu rather those of durty years ago than mare 
recent discoveries 
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‘Tins book it an attempt to brag together, however 
Inadequate, sexe of the knowledge about fume which has 
1 paychologcal bearing, snd for ths parpose it has deen 
necessary to adopt a defnite view at tothe sature of me. 
[No piychologt can accept tue as something objectively 
real and unchanging, since sich a view reduces the expen- 
‘encing mind to a mere observer, ené the vanations which are 
vo noticeable a feature of the time-expetience become just #0 
many verors and taslures m observation Mera tocatalogue 
the mind's lage isa dspanting tack The oatura) azzap- 
‘ton tomake a that tmetsa concept which wbuiltup through, 
mdimdeal and racal expenence It 1s then possible to 
trace the development of this concept and to note the 
‘fect forme of takes under different conditions Diver: 
gnces from the napmal are not errs, but rather canout 
adaptations to special cxcumstances That involves the 
fonter assumpam that time 19 subjective, 12 that at 8 
created by our own mands, and is ot sometiung ebjectively 
engin like a table, nor iss « quality of obycis such a9 
colour Ttamay be necessary to say afew words in defence 
of tht asumpten. 

Early in piulosophical tbought it was rested that time 
id wot poseas the matenal realty of eg a table, Ans: 
‘otle and Zeno the Stor, both make rane Don-mavenal, 
Antotia defines tie as &pthor mirfouut cork +d epdrepar 
sal ferepor,' and Zeno Says xedovr dors ersoror Buior gpa 
‘This view has not seriously changed (mm spite of the fact 
‘that most languages possess a concrete or proper noun for 
time}, and Toast people, like Alice, speak of te a5 “t” 

1 Pleo the BB 2 1 Fragonis 
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and not “he, and would be greatly surpreed uf time 
smansested a material exstenceerther by affecting any of 
‘th mpecra senoea, or by produc any other defate changes 
sacrbabla to it loos 

However, todeny tne a maternal enstence doc not monn 
to deny it objective existence altogether. It may be a 
‘quality of things a8 o colour or robou 1, or st may have 
fn all-pervanve exstenca sack as the ather of space wa 
‘once assumed to powers. The Greek quotations suggest 
(hat tome was at one period consdered to possess an eck 
tence very similar to that of mobon. Even when the 
squestan ofhow we apprebead tums had bora rnsod, there was 
Ite sgn that tue sac was separded as wnzeal That a» 
well strated by Locke's atttade 1a the Euay The 
paychological observation ss exact, but there 35 no mt 
that we are ereetng time, and rot simply apprehending it. 
“ Our measures of daratoa cannot sny of them te demon- 
strated to be exact. Smee no two porbons of scorn 
can be bought together, it  sapousble ever certainly to 
now ther equality. All that we can do for « measure of 
lume w to take much as have continual succesave eppear- 
tnces at secmmgly equidsstant penods, of which sexing 
‘equility we have no other measure but such as the train 
of our own ideas have lodged 1m cur memones, wth the 
concurrence of other probable reasons, to pervuade us of 
ther equahty”! And though he 1 qmte awake to the 
vanaons in the estimate of te which frequeatly oocut, 
Locke holds that, an the whele, oar yadgment of fe it 
‘very faifly in accordance with reality Suce our ideas 

1 Bie, = chr 438 
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“what we are awake succeed one another in our minds 
fa certam distances not much unbke the images in the 
innde of x lanthors turned round by the bent of « candle, 
‘Thus appearance of thes in train, though, perhaps it may 
‘be wometutes faster ad sometimes slower, yet, T gusty 
‘vanes not very much m a walang man”. 

‘The moat definite assertion of the objectivity of time 
was made by Newton 1 the interests of mathematica, 
Previous to Newton, the relation of tine to mechan and 
astronanty had been very madequately perceived For 
example, it was only an has day that fhe ideas of foroe and 
time were coanected and that geometry and chronametry 
‘m astronomy were found to be dependeat on each other. 
Even m Newion’s own lews of motion the time factor is 
rather inphed than expreand. He wntes: ““Chmge of 
‘motion is ptuportional to the impceesed force,” whes what 
{really meant {8 that the “ Rate of change is proportions! 
7 the rate of change beng reckoned acconting to a 
graduated scale of ine. It was therefore necescary to strese 
the time slament io mathematics, and the xience of his 
day wan best served by a time which “in itsel! und from its 
own nature flows equally’” and which was capable of 
Infinite sobdleson. 

So defzite an amertion naturally provoked crticien, 
Berkeley, starting from the succession of our ideas, saw an 
‘thas zocenon the very atence of tise ot only the sensible 
‘measute thereot” ; and he declared that fhe went farther, he 
‘was phunged nto a sea of dificulties and confusion “For 
my own pert, whenever I attempt to frame a simple idea of 

ars 








THE ME\APHYSICAL VIEW OF [ME 5 


‘me, abstracted from the snecesuon of ideas ix my mm, 
‘which flows unformly and ss participeted in by all beings 
Tam Jost and embrangled in inextreable dificultes. 1 
Ihave no notion of it at all ™* 

‘The reason for this was partly dhe imposubisty of 
imagming what “ ecpty fume” would be hk, partly the 
Jogi duficulties of 2 time which is miinitely davaable wad 
duerete. ““T have so notion of tame at all renterates 
Berkely, “only I bear others say that it 1» indutely 
ivinble, snd speat of it in such « manner as Ieads m0 to 
hhatbour odd thoughts of my enstance , moe that doctrine 
lays one under an absolute necessty of thinking ether that 
the poses away samumuerable ages without a thought, or 
rie that he us annihilated every mounent of his hfe, both 
‘which seem eyually aber" 

‘Berkeley is not alone in Bis dificuites; even thowe 
‘who would wpbold the enstence of tue find it ducal to 
fave any eaistactory account of nts oanmer of passng, 

Mr. F, H. Bradley, in one of his earhicr books, has given 
‘usa picturesque account of time, “We seem to tink that 
we mt in a boat and are carned down the stream of tie, 
nd that on the bank there usa cow of houses with mitnbers 
‘on the doors. And we get out of the Boat and iuock at the 
‘doar of No. 19, and, re-entering the boat, then suddenly 
{nd ourselves opposite 20, and bevamg there done the sarse, 
‘we go on to 22. And all this while, the Ses fixed row of the 
past and future stretches in « biock behind as and before us. 
i it in really necessary to have some image, perhaps the 
following rany save us from worse. Let ws fancy ourselves 

2 Pence Fat, 
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sm tutal darkness, hung over a stream, and Joolang down 03 
1 The stream hs no banks, and iis current ss covered and 
‘led contumuoasly wath moving Gings. Right ander opr 
faces is  Dnght umunated spot on the water, whic 
ceaselessly widens and narrows its afea and shows us what 
asses sway on the corrent, and this spot that is ght in 
‘oar now, our present"? 

Tt may have been the improbabulty of this aoture of time 
that anfluenced tum, but at any rate in bas later work Mr, 
Bradley denses the reabty of tse and defimicly condemns 
‘as Appearance. Our idess of tune are bopelesaly sali-contea- 
Aletory, end therefore time can have no real existence 
“If we take time as a relabon between umts without 
duration, then the whole te hes no duration, and in not 
fume at all But, af you give duration to the whole tume, 
‘han at once the urats themmlves ate found to poss 1, 
sand they thus cease to be units. Thme, in fact, 1 'betore” 
fand ‘alfer‘ im one; and without thu divernty st 16 ot 
‘ume. But there differences cannot be asserted of the umty, 
and on the other band, and failing that, time i helplessly 
Ausolved " * A few pages on be continues the argument, 

If we taka the peesented t:me, that snvolves change, @ 
‘now becoming & ‘then’. Thus, af 19 any tame we call 
[Presented there exsts any lapse, that time as tom by @ 
ilmuma, and 1s condemned to be appearance. But f the 
present is timeless another destruction awaits us Time 
‘wll be the relation of the present fo a future and a past: 
and this relaion, a8 we have secn, 1s not compatble with, 
iveratty or unity“ 

LEM, Roney, Prot of Late G26, m8 


EM, Braiey, Apporose eed Buliy, 98. 
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ets pomible to meet a lopesan on his own ground, and 
argue for the necesuty of time ; but far more sonous for the 
‘Xewtoman view of time m the defection of the satututs 
for whote benefit st was wovented The modern theones 
of reiativity have destroyed Newiocuan time theoretvally, 
bbut they offer tume a continued objective enistemce as a 
fonsth element wi a spaceume contsnoum Thr theory 
fof time 1 prompted, ax was sts predecessor, by mathe= 
matical and phytical omaderatous For the adequate 
determmation of any event four co-ordinates are necessary, 
the three provded by space and the fourth by time; and 
fame, therefore, treated as bemg real and ax corresponding 
to space Ths realty, however, snot ancompatile with 
‘vanations dan to parocolar crcumatances For an observer 
(on ¢ moving platform, umes dierent from what it 15 far 
‘stationary observer. Tune x thus not umtary, bot mii 
‘dual, and difers according to the excumstanoas in each 
‘particalar cate, It can also be wmagined to difcron a larger 
scale, scoring to the different types of corvatures which 
space-bme may possess. 

‘Such a theory opens fasenating eli fr the poychologat, 
‘and stis noteble that poychologscal considerations art Dot 
snitequently appealed to x dascusnons of this subject, 
‘hough this appeal ia geterally rather hll-bearted? Aclue 
ay, of course, if the theory were anything but a hypothesis 
of the xientsts, the decom asto the nature of tie would 
Lue with psychology, end te would be soch as at might 
appear on investigation to seem to be There Is, however, 
‘ntl hkelihood of sach an appeal being soade, tue wil 

2 Bead, Sete hve 4, aod ember, 
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‘have its mature decided un accordance with the necessities 
of phynot and mathematics, and when these necesnites 
change 20 will ta, 

Lastly, time can hardly be a quality of things as colour i, 
Lit i quality at belongs, oF can beloog, to all things 
equally, and ooly afects us m an mairect way. We have no 
seam for toms as wo have for taste or eell or wufaon 
texture. We cannot peceeive t directly, We do peronve 
that things change, and this peroeption of change 1s our 
nearest approach to a perception of time. It has often been 
1mnintained that to deny the objective exstence of time is 
to deny the posubuhty of change, but i we admit change 
‘we are not therefore forced to admit the existence of time, 
at leurt as an obyoctively real entsty. Tre and change are 
oubiiess closely canaecte3, and sunch of what we mean by 
‘tine involves change, but our canoept of fame x more than 
change. It mdudesa future, a past, ada scheme of organi- 
sation. We may imow that a thing bas changed because 
in its presence we have a fockng of wniamiianty, Tins may 
imply a reference to the past, but ths celerence us extremely 
slight, and may even be Inciang altogether. The feeling 
of the past 18, as has often bees pounted out, a present 
Araling, and xt quite posable to umagine a bemg possessed 
of sa euduentary @ memory that a feeling of faxmbirity 
bd not call up any rage of a provious state of things. We 
‘cannot then be foread to admit that tim, a4 we know at, 18 
real even if we regard time simply as the precondition of 
change; and, moreover, tune has appasentiy 100 defmte 
‘qualities of its own to be treated in that way. Besides, 
‘ime which is merely the candition of change, 1 not satia- 
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factory for any of the porposes exer of the mathematician 
or the paychoiogst. 

If tune is not objective, it most be subjective, and dnz t0 
four own minds. The most famous exposition of this view 
is of courte Kent's, Time for Kant isnot given by extemal 
objects, but is the forsa under winch we apprehend phasor 
mesa Tus. . . “nothing ele but the form of the inner 
‘tense, that i, ofthe perexptson of ourselves and of our inet 
state. For time can be no determinabon of external 
phenomena." ? 

“ Itwe abstract from the manner in which we uumediately 
Perceve our own inner state, and reditely a2! external 
Phenomena, wid think of objects in themuelves, we find 
‘that in relation to them tame is nothmg at all, Tune is 
therefore a purely sabjechve condition of haan percop- 
‘aon, and an itself, or apart from the subject, it & nothing 
aa" 

‘Thus view cases two problems, tbe prychological question 
"How do we come by thus concept of tune?” end the 
metaphysical,“ Are tame and change formgn to the rial 
nature of things?” The Sst question 1 of smportanoe 
Jace, the second can be Jet and as bavang, no mmediate 
prythologeal bearing Kant maintains chat the concept 
of the i, as it were, ready made is our minds, and 8 not 
denyed from expenence, but applied to it, bang indeed a 
pure form and the a prori codition of external 
Phanomena ".? 

This decom has ataraly been disputed. It is hard to 


1 Rant Frome tren 42,6 0 
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Shave the origm of sach a fascinating thing as the santo 
of tne wrapt in dazk clouds of apity and myst. 
“Tame ius ttc a peychological game as any other, In conse- 
‘quence, Spencer, Gaya, James and the wnters of many 
textbooks have all rushed in where Kant refused to tread 

‘Time cannot be a-pron in the Kantean sense, because the 
Jnowledge of rt both develops in the dividual and appears 
to vary ia fern! case. Its ponuble to ducover within 
the hms of Raman expeneace great diferences 1m the 
power to apprehend tume and to deal with temporal dese 
‘Tho power seems to vary partly mth the age of the ands- 
‘wdaal and partly with Qe degre of caltre of the people 
‘concerned. Tt also pombe to find within the expenence 
of an educated adult peat differences of me expertence 
fon diferent ogcasions. There ss even very litle eaten, 
‘exeapt for a pentmeat for pluotaphoe hdment, to beheve 
that the times of varios people ae the sams, or that any 
ne person has 2 completely umSed tume The mlanists 
hhave gooe a long datacoe in the directo, bat they stil 
appear to cin ta an absolute superspersonal tare based oa 
‘the velocity of hght. The practical man bebewes an a single 
tame because he ws able to co-operate an matters of time with 
‘others, catch bis trauw, and keep his appowntments ; but, 
‘theoretically, ths comperatve synchromzaton, xsasted 
ast by artfcal means, does not disprove the pousbility 
‘of many indvevdual te, Once tame adit to be se 
yeehive and not objetve. 

There w, therefore, no goed reason for refuting to believe 
‘hat tume a concept that 8 but wp an the course of the 
ile of the mdudoe! and the roe. Whether at 4 atte 
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factory concept depends on the wse to which it ss put It 
is qmte poubia to prove, as have Kant and Bradley, that 
‘tts inconsistent and rent asunder by contradichons ; but 
10 do so tt us neceaary to transl the concept to a sphere 
of thought for which xt was never intended, The needs of 
Me, and the ordmary expenence of mankind, 6o not mvalve 
‘um dficalen over the inate davumbety of time er ty 
sndrite extenmon. We do know vary short periods of tit 
‘but when two clicks are separate by a sufBcently short 
ened, j¢ about rly second, thry ate perosved ms one, and 
for ws time can be no further sobdnded Tn the same 
‘way, we experience lng periods. of tme and imagine lager, 
tbat wath eteasty wa have nothing to dot last not mn this 
existence, our ideas concermng it are cecessanly vague 
smc lle tobe confused Tt not unntsresting to conser 
‘the form that such sdeas take in men's minds, but che 
{slate of these sdeas to stand metaghymeal entciam does 
net mvabdale them of render them useless vathin ther 
‘own sphere Thus book will therefore assome that time 8 
concept, and a good concept for ifs own purpooe, bat wil 
smd with a short discussion of the psychological theory of 
the nature of ume; and the possble anomalous “umes” 
‘hat may be invented or experienced. 





CHAPTER 11 
ORIGIN OF TIME EXPERIENCE 


"TF exstint fors of ne experienc art naturally aot 

aatiers for duvet experiment or observation. They 
Delong to stages of Sevedopaect or to forms of le cone 
cerning which we can form hte elve but quemes and 
hhypotbees. The talling of peyebological facry tales has a 
ceriain auracion, bot it would be unwise to attribute to 
tn noarunt of the expesience of a erab any high dagres of 
semi vakdity, With thin proviso T wll commence this 
apt. 

‘Within that experence which may be called tempor, 
vasious ements can be disunguabed. Writer such os 
Speacer, Kant, and even Loci, are too apt to apedk a9 af 
‘he te experience conssted of nothung but the peroepton 
of the roconsion of ous idea, and a if the whole probera 
was how we cazse to hunk of time an passing in a steam, 
‘Ths senal onder of ume w important and Dulks largely in 
the time experience ofthe adult, butt far fro primitive, 
and.an attempt to confine a iscasion of tre to thu aspect 
of th experience rents omitting a consideration of 0:0 
ofthe mast interesting pounts connect with 2, 

‘The te expercaces which appear to be primtive are 
(a) the apprebeanon of to cvent as having duration i time, 
and as being temporally extended in the same manner a5 6 
contact may be spamally extended. 
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(@) The apprehension that an event hes occurred before, 
‘or that one event has occurred before, or will occur after, 
‘nother, From this una the concept ofthe past, and later 
of the fates 

(9 Tha experience of two things ocournng simeltansoualy, 
I tts elonplest forss ths expenence occurs when the two 
vents affect the same sense organ ; in x more complicated 
form they atfect different sense organs. 

‘These three elementary experiences must be very diferent 
in thar simplest form from anything which we can know, 
‘because, un out cate, they sre overlaid by great deal of 
experience which is far from pnmitve snd dve to the 
aclusion in our time of elements arising from Inte oon 
structions, 

For us, events ate arranged ia relation to a emscous 
sbject eth a history and future of sts own. However 
lute we may intentionally relete even's to ounelves, we 
always do connect each now event with our pastas part of 
one hfe bstory. Tn ths way 10 tue moment comes to u2 
isconnacted, bot always sm relabon to a past or future 
‘which has more of le definite charactenstis, ‘Moreovec, 
this Ife history is for exch of us angie An event learned 
through aight w apprebended as before or after, in a snglo 
time, an event Jeamed through touch I see my Kitten 
Aiteng on the floor. I stroke ot, st moves, and I stroke 1t 
‘gum, ‘The oghts and tooches sre apprehmded as belong: 
ing to a single time history. There is not on vents of 
touches and anothec of sights. 

‘Secondly, wien we thm of te, we think in terms of a 
conventional tame wich possexes omits, We thnk of 
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‘nour, days, minstes, and we think of each of these units 
‘as slays beg of the sume lngts. The mare experience 
‘we have, the more faciity we get in the accurate use of these 
waits, and the amallr units we can use. These unis, which 
ze qualitatively alike, ae distinguished by aumbers, and, 
‘Maeoretically, each second that pesses is fully dtingushed 
from any othor ky number. We Goat, however, generally 
stink in such short sms ws secsods or distinguish thom from 
cach other ; bat we do habstsally so dustmguish days and 
perhaps hours 

Going farther, we think of the world as possesung 
Iustory Ike an andrvidual, and we relate events to this 
‘world history m the same way that we relate them to our 
‘own, ving them absolute postion sa single tsme order 
Lastly, we abstract the parteoler events which occupy 
the diferent sstants of tame and conceive of an ubsttact 
entity Time whch oan be dived into present, past, and 
future, ana which "flows " according to certain awe 

‘Thasn diferent addstions fo the primutive time expenenee 
‘wll be spoken of an different places Ia dus chapter the 
peimitiva expenence and the fist stages of organization 
rato a single time will be discossed. 

1a the earbest stages none of these later elements soe 
tbe anvolved We could Lave all our these pramtive time 
exparimnoes without the additon of these four later ones, 
bat the primitive expencoces would be very diferent from 
saything which we ourselves know How different they 
‘would be can be realized ffom an attempt to represent 
‘dus prmmttve time expenence m2 ssolation from the Tater 
addsbons 
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For os, duration mvolyes the qumtiea “Bow Jong” and 
a reference to conventional time scheme, but there 0 
neceaity for it to do tht. In our own expenence itis not 
‘uncommon to loe all tease of the conventional menasre- 
ment of time, and, at a pened when fume messurenents 
were less exact snd less commen, thos must have been of 
more frequent occurrence In & ample orgunstm the 
experience of coatived enatence, oF of costsnued stumula- 
tuon, need have no reference to anything beyond ste 
nor need the durations of diferent pero be compazed 
with each other ar with any canvetona veney To a 
ramnlar way the éxponence of sucormnan does not néoes- 
sanly mvolve the arrangements of events m a time ine 
To Know that something as cccared " betere’” only 
relates that eveat (0 the present, not to other events w the 
pest Nor again sit necesazy to postolate a unitary te 
expenence for lowly forms of fe Foule, an byt mtro- 
Auction to Guyas'e Gente de 1dée de Temps, cuggeste 
thal soquntoes of events commg from dificent sense organs 
‘were not at frst symtheused mio a sogle umtary ume An 
animal might have several “tmea”; the "hime", of 
succession of events, of esson runt have been diferent 
‘rom that of touch, and t was only wath ote developments 
‘that these ware these, so that the creature dhsoovered 
that after the aght of a sock he touched st 

“The speculation 1s aatereting, end st exported by & 
cexrtan difficulty that can be found among men n doading 
on the sevultaneity or successveness of umpressons When 
separated by a carta te interval (10-200) teoch and 
sound stimoli are yodged sumsitencoss; at longer 
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{interval (30-4ov) they are dafoutely suconasive; ut at an 
intermediate intacyal (20-300) the subject finds it extremely 
hard to jndge whether they afe simultaneous or not, and 
to decide 1m which onder they occurred. This eufficulty 
‘may indicate that the power to syntheure into one time 
‘order experiences coming fram different senses bux been 
acquired m tha course of evolaton, ond, though furly 
flciont in us, is mot completely 10 

“Lastly, even the judgment of rate of movement need not 
involve any conselous caleslation or compansoa, The eat 
‘who jumps and catches a running mouse, the terms player 
‘who hits a moving ball and the “ stroke" of an eight who 
Increases the rate of hus stroke by so many a minute are 
stages im the development of thie judgment which, a we 
Iknow from our own experience, in no way depends for its 
success on caleslatire. 

“The tame expenenes, then, of a very smmple creature must 
a extremely vague ‘There must be the rudiments of the 
expenence of duration—a certain temporal extnnty of 
‘experience, there mast be an expenence of the familiarity 
or strangeness of certain events; a recurent banger ot 
suety ; and the perception of stars coming from different 
tenses, From these largely non-tempora) elements the 
concepts of past, present, and simultaneity develop, and the 
‘whole elaborate superstructure of conventional time 18 
bat up. 

‘Thin development is only one aspect of the increasing 
complexity of the organism and 1ts move exact adjustment 
to the dufferent circumstances of Ife If xt as considered 
dere as being largely due to the increased powers of memory 
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and purpose, these words must be takes in a wide sense a5 
smeveating the general retennveness of the organiam, end 
the gradually mereasing eonscoumess of rts snctnctive 

‘We can take um tur the diferent elements nthe primtive 
fume expenence and show m cutize how they mght have 
developed A creature absolutely without memory woold 
be unable to apprebesd any duration beyond, possbly, the 
shortest. What ts would be for so lowly an snumal as the 
sea-anerone vt is imposnble to quess, bat an man there 
‘appears to be a duretson which can be apprahended “1n- 
tntively” (anechaulch) as e whole, If memory were 
aboluhed we should be unable to apprehend any penod 
longer than this, and st appears to be about ssov.! Lower 
in the animal wele deficanoes of memory must reduce the 
length of a pored that can be epprebended as such to the 
dumtion of dus specious present, and the ancrease of the 
pened which can be expenancad as a ust must depend 
con a combination of memory with the powar of steady 
attention. This attention, om turn, 26 ane aspect of the 
onganmation of parpose and takes its ongio from tt. A 
creature low sn the seas, or a kuuman child, wsualy does 
not show any great concentration of attention or stability, 
cof purpose, in this stage the actsntes winch are long con 
‘eaued, a5 when a sea-anemone waves fs tentacles for hours 
at a etreteh, are mot actions which necessanly involve any, 
deimtely co-ordinated activity, nor 3s ome part of the 
action deftly induenced by the preceding pasts. There 


1k WF Jamas 09 ie “apart pomnt” Prac of Prater, 
a ay, sad Myer, Teche of Expose Peles, eh Mae 


“ ‘THE PSYCHOLOGY OF TIME 


is v0 apparent reason why the penod of an ancmmoe 
‘tentacle waving should be organized mio a “ period” of 
‘ume in the way that a dog's rabbit Jvunting might forma a 
period. In the latter case actions succeed one another an 
fax order determmad by the changing cooditians wader 
‘whuch the ead ms perused ; un the former the activity if not 
‘thas gusded from stage to stage, and an anexione, by for- 
getting preions actions, would not ampatr the eficiency of 
the present ove 

‘Further developments of the experience of duration 
are also largely dependent oo memory, though in many 
cases the memory images are not made exphct, In 
perbeular, tas 1s the case m estimating rate of movs- 
ment, Skil an any eomupation tavolveg movement as 
to be learnt, and the way in which :t 2s eamt can con- 
vvenently be studied by watching a Jatten practsng with 
cotton-reel ‘The Jatten's progress an achievement depends 
partly on sncressing musculer development, but also on a 
actual Kmowledge of relative rates of movement of atself and 
‘theree, Thiscomperatvs judgment oftamehasextraordnary 
Gevelopmomts when we come to time measurements by 
locks of swingmg peodulums Ta the proutive form of 
‘hie judgment we adja cur own actions te the movements 
of vame other moving body, in the developed form we 
correlate our owa aetinty with the movements of the hands 
‘of a clock oF the syangs of « pendaiam Very often these 
movements are only wnagiced, and the yudgment tends to 
‘pasu into a companson of durations, one imagined and the 
other experienced, as when we say" I feel as I bave been, 
cot an eur” 
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‘Although the faly formed jodgment of duration is one 
‘of the Inteat developments of the sense of tune, the rudi- 
mente of it go back to very early stages In certan we, 
snimalg whuch de not sero to have wellaritd physilo- 
Jogical rhythins, wo find vaniatons of bebeviour depealing 
‘a the fides, and these varsations contame to occur regu 
larly after the animal removed to an aquanasn.? In most 
‘arya thero s a reguler scheme given by heart beats and 
‘urnathing, wzd as the speed of these procenses 15 constant, 
‘within faxly narrow huts, for each mdsndual or epee, 
the bans of an appreciation of duratson is gives from birth 
‘and low down 13 the seale of he 

‘Amore conscoas expenence of faythm, and consequently 
‘of duration, aso develops early Little children can keep 
‘ame to @ merch or dance tone, exd such dancing to mune 
amvelves an agpreciatuen of the rytimic time bocamse we 
eed to anticipate the beats. When we fal to antespate, 
‘we cannot " keep time. 

Tt scems probable that moder civilized man has lost 
some of the savage capucty far comprehending complicated 
shythans Aseves-beat bars not used n modern muse, but 
sappeacs to occur im some primitive zusic,* nud mn poetry 
‘the tendancy of modern verse ison the whole to shorten and 
‘smplity the line and stanza Many of the most exqusite 
of modern Iynes are of an extreme somphaity and brevity. 

‘The prmtive duration expenence may ia certain caves 
achieve what appears tobe extraordinary exactitude, though 
‘we are often unable to decade whether it x really an apprecan~ 
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‘tion of duration which i iavolred or something ols 
‘Romanes! tells story of geese who always came into the 
‘ark on a certain day ux the week to pick up scattered 
grin One week the market was not held, bat the goeos 
‘came as vtsal on the regular day Had the geese judged 
the lapoe ofa week, or was Thursday distinguiched for them 
yy somn specal ark? William Jems vooord the cas of 
‘idiot gist who always demesded her roea!s at exactly 
‘a mune tise every day. Her knowledge did not extend 
to reading the clock, £0 we ar left to wonder if ae reed 
on unwitting estimates of the daration sce hee last meal, 
or on other euas afforded by er daly fo The same type 
of problem ervey in conoesnen with te estimates in Weep, 
Dut they wil be discusted later 

If then there wax appreciation ven by nature of an 
itreduerble minimum of time (tbe expetience that men call 
‘the “ present " oF the now") sts development up to a> 
appreciation of longer penods depends on memory ax & 
ious, the eficient cause, and has the achievement of « 
‘purpose as its Goal cause. Very much the same miation 
‘ill be found to obtain in the cate of the other factors 

‘We have tad that one of the elements which verte to 
‘th iden of pastnets 16 the fooling of famizanty which 
sits fom & memory ot & mere recognition of the object 
‘But, as has often been pointed out, thes feeing of famibarity 
fs a prenent expenence, x04 therefore logically ahonld not 
ssromse x concept of the past. On the ether band, a present 
impression (or memory) of sometinag which is past w= 
Gierent {rom a present impression of something which is 


2 dma EnbSgone, BA 
Pranic of Pola.» EB. 


ORIGIN OF TIME EXPERIENCE a4 


present, or from something wc is present bot familiar 
{eam the past. The dtincton between the past and present 
la that between an image and a perception; that betwen the 
fambar and the antamilar, seems to be doe to the fact 
‘that our reaction to the familar object 1 ready, and can 
rooted without toable, whe we raed an efor of thought 
‘bafars to react ta the other. If thas sense of famiianty 
scoompanied by an mage of the peevousoocaaoa on which 
the object was encountered, we have a complete memory. 
‘Among mon this feeling of fambanty 1s generally taken of 
‘Proot of a previous acquaintance with the object, and 
refered to same occanen sn the past. This is pechape best 
observed i those cases of lake recollection when we fe) 
caovmced that we Bave experienced all (hn before and yet 
‘an fd no wart for he convict. 

It seems probable, then, that tas fsimg of feiarity, 
somsomes strengthened by « memory image, war early 
tied ab a2 indication of past te, bot mn iif memory 
would not have given the past sts peculiar quabies, AD 
event whichis pant may affect out prevent bebavour and 
thus enter ito timate relation with oor parposs, bat on 
‘the whole, un 2 prumtive state, the past is chstingmshed 
from the peeseat by sts comparative lack of unterest. A dog 
oes not fel the sama saterest am ¢Tast meal a8 st does 
sn its preuant one, and “Les nudges dantan” may be 
ourned, but do nota the poet an the nae viv anaser 
the Deauten of hus own day. 

‘Ths being 90, it 8 only natara) thet the knowledge of, 
and interest jo, the past shoold increase ak our present 
actions depend more and mart en past Knowledge and 
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experience, A simple animal capable only of few and 
stereotyped maverments need nat refer to the past. A vague 
‘eshng of famulianty showing itself tx dere for, or evermon 
‘roen, an object is al that it needa, Memory need not retain 
the past as an image, and xf xt were retamed, purpose has 
‘no use for the knowlsige. On the other hexd, wt men the 
‘ast is of vital unportance for present actim. Blet it out 
for an mérvidual or society, and that sndivdual or society 
is lost In extervenung stages the pust pays a part of ever 
inreasing uuportance The higher the anual the moze it 
learns, and therefore the more :ts acunty is guided by the 
memory of past expenence The aeeds of exact action force 
the ammal to supplement the vague sense of familiarity 
Dy a definite memory image of the past eveat, and these 
mages, eamly dutingnubed frem the present of sense by 
‘thet character of mages, form that body ot experence 
‘which we call the past. 

‘There is a reason to imagine that at an ealy stage this 
past has any definite order within sell Tis not the present 
“docause It is an image and the prevent is peseeption, aot 
‘has ct the vind interest of the present; at 1s a general 
storehouse of sages and teadencies to feeling and acton, 
fd, jst a0 ma reservonr the water is mingled with Little 
referenen to tx date of extry, 20 in thes unarranged past tbe 
‘Yanous events need not be grouped im reference to the order 
sm which they entered expenence. The two views of the 
nature of the past can be symbolized x somewhat this 
manner. A,B,C, Dare past events. E ss the promt 
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roment. If tume 15 arranged as 2 line these five events he 
‘thug — 
ASB+CoD<E 
But there is no need for this arrangement to be linear. 

‘The events can ue thus — 

A 

| 7 

D 
the frat four all posses equally the quality of pastness an 
regard to E, but are not arranged in degrees of pesiness 
‘in reference to each other 

If we may vmagme a sea anemone sayiog mm W. James’ 

words, “Hallo, heres old thangumbob again,” we have the 
firot rdments of the expeneace which leads to the concept 
of the past Ii next minate the same anemone were to 
recognize a different, but equally familar food partic, 
‘tngumgg, there would be the ame expenence of pastnest, 
‘but at would be quite unnecessary for the anemous to deade 
fn what order thmgumbob and tha gumgig had previously 
entered bis expenence Indeed, m adult lle, as ve aball 
seolater, dhe time order pesents great dticulties, and a lange 
past of our own past is uot susceptible of arrangement om 
‘a stnet time ine. We may be able to accomphsh such an 
arrangement with great dffcalty and the od of dates, bat 
orally we just dap into our past as into u tacky bag, and 
pall ont the memory of an event without in the least cca 
verming ourselves about its exact temporal amocutionn. 
However, when we with to think clearly about the past 
Wwe import to rf the concept of cause and effec, and this 
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sdéston necesniates, theoretically at least, an exact and 
‘mchanging order of events. 

‘The development of the concept of the futare depends 
smaly on purpose, though memory has some infiuence 
en it Tt poauble that the concapt of the past came nto 
existence before that of the future. A futurein only rolevant 
fn its carhest stages to some purpose whose end s foreseen 
Dut not acheved, For a cat the enjoyment of the samoer 
‘of milk which ia being slowly loweced from the table 1s 
‘tare mm a way that ss next meal can hardly be to a rudt- 
‘mentary animal, Merely to be hungry does not grve us the 
furure, 138 a state of the present, but to be hungry und go 
‘out to bunt, to mgt the quurry, snd to chase t—these are 
tacts whach maka the future for us. In its estence then the 
future 1m an unfuilled purpose which 1 conscious of 
Its aim, 

‘The definsteness of this aum in part depends ox memory. 
Our antiepations are, 12 the maz, composed of ebroents 
Provided by memory, since past experince will Send 
rection ta oar aum, even thovgh the exttmice of én sn 
snot due salaly to past expenence 

Man's greater powers of imaging or expressing in words 
the aim of action, or the results of present events, has led 
to & correspondingly more elaborate orgaaution of the 
‘ture. It was enough for an animal that the future should 
tbe, lke the past, withost anterd omgammiion and 
arrangement; an requires for lis more oumplested 
‘purposes that the future shall stretch out m a sents m2. 
‘hich cause and effect can operats. A cat, doubtlea, on 
setting out at night means to meet other cats, and pechaps, 
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‘howl to the moon, a man m the tame way may go to the 
club wath the intention of seesng his frends ; sofar the future 
jn both cases comparatively formless, It is quite diferent 
‘with calcolations of & yourney. “I shall oatch the 12 o'clock 
ttm ‘That gets to town at 1 10. Thhave mn interview at: 
‘Therefore 1 have 20 minutes for lunch at Paddington, 
Such a plan as this differs widely from the smple tention, 
to go to the club, and the nature of the fature demanded 
‘by the two plans differs also There 1s no reason to smagine 
‘that annals have gone beyood their needs m foventing a 
Aefinte ordered future 

‘We thus get an orgamzation of the past and fture which, 
fs m onpa stnetly ubiGtanan. The pest 18 the storehouse 
cof knowledge which we use i the present, the future 29 
the accomplishment of our purpoves wath the diferent steps 
Jeadsng up to them. 

‘Purpose has appeared at of equal smportanoe wath mamory 
in the development of the concepts of dorstion ad of the 
‘past and the fature, it as of supreme importance ta the 
‘untication of tame expenence and tt relation to # single 
personality. An mactwe hemg would be ender litte 
nectinty 19 uinly its experience The sensatiens of touch 
sand sight might each form x series apd these senes need nat 
be integrated , but for an active being, such sntegratlon 8 
‘euiential In oar own expenesce something of the some: 
‘sort can be obverved. It is potable to carry on a train 
‘of thought and be conscions of vanous external physica! 
events without ever Stang the two sets of expenences into 
‘a emgle time scheme, In retrospect they do net form ome 
ntorpeneicating unity On the other hand, of we are 
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Lin some actove porscit we need to integrate the 
{impressions af sight, sound, or touch and direct all our efforts 
10 the ove ead In a mmilar way if experience was orig 
ally referred to separate series or * tines”, more highly 
oo-orduated activity must have resulted ants unieation; 
‘snce it umposaibl to parsue an aum which snvatves nicely 
‘adjusted physical action, unless the ampresmons resuved 
from the vanous sesses are related to and form part of & 
single series of expenences When this unucatin lsd once 
‘been accomplished forthe individual, the process of general: 
famg to a umutary world time was comparatively sample 
Such a generalaton seems, however, to be made ancw by 
each midividual, nce in the experiments gven Inter we 
found children who had not yet made st. 

In the development of the time concept, therefore, we can 
oughly distinguish three stages —{a) a very simple animal 
‘whose time perceptions are himited to an experience of 
uration and to vague feelings of famubanty and appeti- 
‘bon ; (8) a complex anumal, such as 2 cat or a dog, which 
posoeses a inowlndge of certamx marks of tame, eg. meal 
‘tmes ot hunting tunes, has a wnder memory of the past, 
a more defimte antispation of the future, and a unified 
expenence , and (¢) the educated adalt, wth a socal and 
vmversa tome 


CHAPTER I 
SOCIAL ORGANIZATION OF TIME 


[IME experience, sock 19 we ave deveribed inthe lar 

‘chapter as belonging tothe higher aniznals, ic adequate 
form bang wich is gomg to act an comparative isolation 
and whose moveronts ace not planned for long periods 
ahead Under the conditions of sociale which demande 
lsborate or operation, exact methods of tine dengraton 
se mecewary, and, apart fem cur selatens 49 other men, 
many of our actiabes require to be planed long periods 
in advance. 

‘Ths we get the seed fr an organized socal tim reckon- 
ing, bot this can only be achieved in « certain state of 
knowlege and by atexzs of ccrtam mechancal dence: 
Tt ia necemary, thetefote, to conser not only the devlop- 
ment of tums conceptions, but ako the hatory of calendars 
and docks The two topts are closely connected , nce the 
‘onicious need called the mechanscal devices sate extract 
and thee devices reacted on the concepts, ennching them 
tnd rendanng theen more presse 

‘The aspects of the me of experience wfuch arm especially 
important an socety are samalisncity and durabon. It 8 
pomble to duregurd quastons conomng the order of 
events or even of te of movement, butt is bard to mage 
1 socal orguzetion wich does uot aved to standardize, 
to seme extent, the notions of “when ” and “how lang”. 


m ‘THE PSYCHOLOGY OF TIME 


OF these two, simaltanety, oF synchronization, is moch 
the emer to organize. It is enough to say “ we mall eet 
‘when the tun it a band’s breadth above the horizon ", or 
“sow your com when the cranes are Dear”, In conse- 
quence, the early calendars are based oo this principle and 
the party of the day ase reckoned ix a simiiar manner. 

‘The ordinary indrvidea! esticate of duration—es T hope 
ta thow below—is subject tothe greatest svegulantios ant 
is, in almost all cases, unsustable for use where concerted 
ction is necessary. To organize it we neod (a) some extemal 
process winch appears to proceed with regularity, and (#) 
snaps unit into which to divide thes proces. Neither of 
‘hese thngs ia pactcalarly easy to achieve, and natare 
timost appears to have led man designedly astray, since 
the most obvious means of reckoamg—the moon—15 m 
practice unsuitable. 

"The most primntive forms of tse reckonang that we know 
tra essentially nike those we exploy to-day. Our me 
stckening is combauos, and presappttes nombered anit, 
‘We can say “we wll meet an.znd Jane,1924",0r that we will 
sucet n x0 minutes, 6 Bours, 3 weeks, 2 months, or 4 years. 
‘The older time reckonung frequently does not possess theae 
‘omits; st does not momber thove whoch xt does pomeess, The 
dierest possible units are not arranged in relation to tach 
other and, finally, 1 is unlikely to express itself n duration 
‘foriads but rather to Gexignate a Poin of te. 

‘These poms can be clearly ulustrated in relation to many 
periods which seen simple and obvious to us. In the 
‘itt pltoe, days are more often counted in “ nights" than 
by “suns” or any other dangnation from the dayhght. 
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‘Thu method i “the rule amoag the pnmitive Indo. 
‘European peoples, the Polynesans, and the imhabitants of 
North America” The seaton for thos coumting the 
nights inmteresting. Among pramtve people the tendency 
in ommtmng time 1 to count the recurrence of some Sixed 
‘pomt rather than a whole duration, apparently because 
‘he events winch appesr tows to be aunty had mot been 0 
synthesized. Therefore, o counting days xt was not the 
ight tune, with sts varyieg oocupetons, which was con- 
sadered, but the comparatively durabotless night when men 
lay sound asleep However, the tact that dayswere counted 
tm nighte did not necessarily scan that this day and night 
formed a single whole of wich one special part was singled 
‘out for notice, On the cantrary the " day ” of 24 hpury ix 
‘Tate conception. There are very few words in exrtence 
‘0 descnbe ths unit, Engksh does not powess one; there 
iy a late Greck word vutiwepet, a rather artificial 
German compound " volltag’'; only Swedish eppareatiy 
raving a word " dygn ” which has the exact meaning. 
‘Within the dey asef the same phenomenon occurs The 
day 9 divided by a eres of fxed port, but does net form 
tines of wuts of durabos Many tribes have developed 
«neh terminology to dencts the diferent parts of the day. 
‘The names may rele to the sun, 23 do the Hawanan terms 
esening the hours about dawn. —" There comes a 
immer of colour os the mountsins,” “The curtas of 
Imght are parted,” “The mouniaise light mp.” “Day 
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Dreaks,” “The east blooms with yellow,” "It x broad 
daylight"! Op the other hand they may be taken from 
the occupations or events of daly hie. The following ist 
fron Madagascar shows the vanous lands of sin mie there. 
$50 pm. Cattle come home, 5.45 Sunset fod, 6 Sunset. 
1615 Ths fowls coms in. 629 Dusk, twibyt. 6 45 Edge of 
roe-cooking pan obecurs. 7 People begun to cook fice. 
8 People ant nce. 8 30 Fuahed exting. 9 People go t0 
sleep. g 30 Everyone in bed. x0 Gunfire. 12 Midnight * 

In thin we have something quite different fem out count 
ot hours. In the irs pice, as can be seen even from this 
selecoon, the desprations cluster more thickly at same 
‘tunes than at others. At dawn the changes m the light 
follow each other rapkily and the beautiful Hawanen terms 
‘mast all reler to a period of wbost 7} to 2 hours 

‘Again, in thelist from Madagascar some of the intervals 
named are only of 25 onnutes, other last 2 ours; the 
pecod from 530 pm to 7 pm. reonwing the greatest 
number of memes Thus is the period of sunet when the 
sky changes rapedly and animals come ome for the night, 
‘The pened of sleep ss scantily supplied wath troe dengna- 
{uons, and, to a lew extent, so is the middle of the day. 
ts cles then that thete tunes oosld mot be added to ents 
‘other to give longer pecods in the way that oot boars can. 

‘Furthermore, m many eases, the time ination does not 
refer to the duration of the penod at all, but to a point 
‘cecumnag within it. Some ofthe designations,eg the cattle 
‘come home, occupy spproxmately the whole tune tll the 
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next desgnetion. Others, as gunfse", only pve aname to 
much longer penod, winch is not othermse dstwnguished. 
Tiss, of course, different both from our system of frequent 
nd equidistant pouts of time which are assumed te touch, 
eg. $10, $13, etc, and our reckommg by durations, eg. 
all en bows. 

‘Among tribes where $0 elaborate a nomenclature has not 
‘bem developed, tame indications take an even simpler form, 
and are given directly by the sun A mabve will point to 
spot in the Reavens and may, we will come when the sun, 
stands there, or that mich and such a Ug happened when. 
the san was there Sometmes a sumlar method used, 
only the judgment 16 made from the Iength of shadows 
‘This was often done m Athens, and we can see from Chaoer 
‘how long this method lasted and how sopbuaticated st maght 
decome. 


Our Huts sey wel that the brete soume 
‘TWiurk of hus artical day bad rome 

‘The foorthe part, and half an hoaze, and more 
‘And thoogh he was not depe expert's lre, 

‘He wate 1 was the exghtetmibe day 

(Of Agri, which 1 meager to May, 

‘And eey wel that the shadiwe of every trme 

‘Was as in lengthe the same quantitee 

‘That was the body erect that camsed st 

‘And therefore by the shadiwe be took bus wit 

‘That Pharbus, which that hoon so cere and inght, 
Degrees was fyve and foorty clombe on highte, 
‘And for that day, as i that latitude, 

Tt was ten of the lke be gam omchde 


(Chaucer, Centrbury Talea : Mes of Lewe's Prologue ) 
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Beactly the same principle of reckoning is used ix elation 
‘to the year. Just as days are counted in “"leeps” sa are 
‘years still counted—eapecally in poebc language-~in 
“winters” or “summers”, snd Thera are indications 
‘that 12 Eorope at one period the unity of the whole year 
‘had not been sufficiently wall zocagmuzed to have a epecal 
‘name, In old German te whole year 1 often denoted by 
such expreauone at “in barenest and in leaf”, or “in 
‘straw andun grass"! In some cases, to be duscassed later, 
1 nynthems of the year has never been made, 

‘Within the year, tone us mdhcated at frst by a nomber of 
‘seasonal points or short seasons These ponnts are chooen, 
enerally in reference 10 tbe life of the people, and may be 
‘more or les frequent according to the natare of the events 
‘Tae Bontoc Tgarot, 2 nce-caltvatmg people, 2 some 
‘villages rackon cight seatons They aze as follows — 

(1) mana “No more work in noe sementeraa” Tt 
Tasts about three months. 

(2) tub“ Fint harvest " Four weeks 

G) chock“ Most of rice 1s harvested " Foor weeks 

G@) lkpas "No more palay-harvest.” Ten to fifteen 
days. 

(9) beleing. “General planung of camotes"” Six 
weeks 

(© segunma “The ved beds for sice pat inte con- 
atten," Two months. 

() pachong. “ Secd-sowmng.” Though the actual soning, 
‘only tales afew days, the penod lasts fve or ax weeks 

@) sama. "Seedlings planted cut.” Seven weeks 


2 xaeee, on et pT 
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In this st, which is advanced an character, we get the 
‘variations n length of penod and the namingof some periods 
from oceupatioas which do not fil tem which occur also 
{the other ints The pend of wed-sowing 2 perticular 
‘extends far beyond the time of the actual work, which is 
suther a2 udication ofsts begnaaing Is ourown case to-lay 
we stl use these indieatoas and have fe general fecing, 
that spring really bgics with the csckoo or the retum of the 
‘owallow, that mater is beealang whes the catkins coins out, 
‘that the spider's webs, charactersiue of November, mean 
that autamn 1 well hee, and that the song of the roban 
heralds winter. 

‘All these time designations are omerete, and there appears 
to bo a great unwillmgzers to substitute numbers for the 
Geccnptve names. Ths 1s i pact dur to a very Emted 
abilty to com. Many permite peoples seem only to coat 
‘up to smal numbers and even when they can count farther 
‘to avand doing sos faraspossible. There axe eany methods 
employed to avord countmg. Among thr Negntos of 
‘Zambales, the Solomon Islanders, and others, when a feast 
vs arranged for a certain day, the anvted. guests are ver. 
Jknotted conds, and une or cat off one ixot as each day 
passes fill they come to the proper day for steembling* 
‘A sumular method 1s ottes in uve far reckoning months. 
Other satis use wotches is sticks or lay aside a grain of 
rai, oF the stone of a fruit ax each day or year pastes. 
‘When year are counted they are frequently not counted fa, 
‘The tribes round the southers end of Leke Nyasea reckon 
1m ramms op to three or four years ago, everything beyond 

mon, op hsp FL. 
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‘that is Rade, “some time ago." As a result, of courte, 
few savages cout their age They may know the year 
of their birth, marked by same ontstandmg event, or ther 
‘ge relative to some other persn, but donot know how many 
yearn they have lrved. 

‘The uswillgness or isalahty im count 48 all the more 
sinking ameng thes who have developed elaborate mares 
for the iflerent days of sach a penod as the moos mont 
In Micro- and Polynesse many tribes Reve names for mast 
of the days ofthe moon month, oF for sual groups of two 
or three days throughout the month, but the days are not 
aumbered. 

‘Even when the Gays do begin to be mumbered, the month 
is generally divided into sections 0 as to decrease the 
oaguitude af the numbers used This stage 75 lostrated 
by the Greek division af the mouth snto dorduew: and 
40ivuy and the Roman tounting of so many days before the 
‘None, Ides (the fall moon), and Kalends (the new moon} 

TE oouiting was sdopted with such reluctance and 20 
late, it explains why primitive peoples find 1¢ 30 hard to 
‘scard the coucrete poiat reckouung of thne and to adopt 
coutmuoua units This is best iusteated by the stages 1m 
the evolution of the year. Among a people which recog: 
nines the different veatona, st would seem a nataral step to 
combine the whole cycle of these seasons, and start a new 
year when a particular season came round ; but in many 
‘casas ths bas not been dome. In the Busmarck Archipelago 
there are monsoon years of five months, the two intervemng 
pends of the vanable waads and calms (each lasting one 

Hea 
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‘month) swe not counted‘ Jn Bren certain af the peoples 
count anly 6 months to the year, though one season is wet 
and the other dry. In North Ana six-month periods are 
‘reckoned as separate“ years”, bemg called wanter years and 
suazmer year, 

Sometimes the arrangement 2s even more curious, Tbe 
years, mstead of being smply Detected solar years, contaun 
‘a number of months which does not divde into the star 
year, eg, they may conuust of 9, 20, or rx months. This 
‘ay occur, at mn the Marqvesas, even whex the people 
are able to recognize the sdereal year by the ring of the 
Plenades, These short years seem to be caused by an 
‘exchouve attention to the phenomena of agnculture They 
are vegetabon years, and are reckoned from sowing to 
Iarvest ; the period un which no agncultural work s doe 
ss amply passed over. As a result, of course, the years are 
not continuous, and the metaphysical dificalues of where 
‘ove year ends and the other begas need not trouble 
anyone * 

‘A contmuous form of time reckomng is Sst carly 
suggested by the moon, though rn the most primtive cases 
the days of invstahty are neglected, thos rendenng the 
months discamtrncws afte: the mame: of vegetation yee, 
‘The moon moath, however, 6a fatty short penod, and the 
contizalty of one month with snoter is soon recognized 
‘Thus organization of the moon month o8 a unit, winks the 
Year was still unsettied, led to one ofthe greatest dificultes, 
fn the history of the calendar. It there were exactly 12 or 

16 Drown, Malmonans end Pornany, 7 381, 


4 Soe Mae Ty Ta 5 TRL eiaaay grotiat 
vou cou not, bonerer Bed, 
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14 moon month in the year all would have beet well 
Dut there are not, and a date in @ yeor which count aaly 
12 months wl g the whole round ofthe seasous in 33 yea 
Ta consequence, at & stage where the coacete pheaomene 
of nature are of euprane smpoctance ia relation to time 
reckonmg, some adgustment has to be made, This 
exceeding dificult, smee it meazs abandoning citer the 
‘moon ar the vegetation seasons But when, a fraqomtly 
Inappens, the month are nazed after phases of asia 
€ vegetable Ifo, it bas to be dove, ace t is imposible 
for th titeral-mded savage to calla month" the moan of 
Mtrambernes” at a ume when the strawberries bave mot 
even flowered. 

‘Ava consequance, the erst form: of matarealaton mites. 
‘Wen, inthe opines of the tnbean couse, the strawbectios 
sre not suficently advanced to yustfy the present month 
‘bang named after them, this month is" fonpotten ” and 
‘he fllomag month recewes the name which corresponds 
rth the actual vegtaton Thus form of mterealaton was 
systematssed among the Jews, and was necevaty because 
at the Pamover the fist fruts of com were offered. The 
enurt of json vised the fields, and ifthe corn and frat 
Ad not appear suficeatly advasced, tty daya were by 
decree imserte in the year. 

Such mtercalation may Aegenerate nie a politcal 
‘weapon, as it dud among the Romans and the only way to 
‘scape from it isto dissoaate the year from the moon, The 
length of the year is thes generally determined by the Hsing 
of some constllaboa, usually the Pleiades, or mare rarely 
by the equinores or slstices. Even when dissocted from 
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the moon, the months sbll tend fo be connected with 
concrete saturn! pheporsena. An interesting proof af his 
aw aforded by the way m whuch the Jalen months have been 
renamed im maay popular calendars in Europe (66, Lithu- 
anna, Lettish, Ceedh, Croat, etc) to sat mstcnal seasons. 
Jin England chaldren stil fove the old hyanes whuch connect 
the months with changes sx weather or anittls 

‘One nation seems ta have achieved the task of dusocating 
its calendar completely from nature The Egyptians bad 
‘year of r2 months of jo days each and 5 entra days They 
ccancequently disregarded the moon in dhe calcoletans 
‘They had als three seasons: “ smundeton,"" ved tine,” 
‘ead “arveat “. Owang to the long time for which their 
calendar ran, and the neglect of the fraction of the day im 
the year tha calendar got out of place m elation (othe Nie. 
1 therefore happened that the season of * smsndetion ” by 
the calesdar mat comcide wath the actual harvest Ths, 
hhowwver, does not appoar te have boas considered serious, 
and the morning rismg of Sinos, which was theoreteally 

3 beguamng of the year, was celebrated as a movable 
feast 1m relation to the calendar, which was thos free both 
{rom the moon and vegetation weesone 

‘Supposing that x people bave arnved at the tength of a 
‘your, there is a further pout to be settleg—wben shall 
the year bogia? The most obvious method, especially with 
‘an agneultural people isto start the year wrth the beginmmg 
‘or end of the period of euizvation. ‘On the whole, the end 
of the cultivation penod is most often chosen as the tome 
of the new year, beeause the new food supplies are then at 
hhand, and the year cam open m abundance with offerings 
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“Thusia no more a fined date thaa x oarown pend of harvest 
‘thunkagivang, bot im a rode calendar itis quite satisfactory 
The aaasoas of the Boater Igorot given above, illustrate 
the Degiming of the year with a period of rest and plenty 
Hemay happen that « people as more than one important 
crop, and sa that ease we Sad “new years corresponding 10 
the barvert homes af the difleret foo staf. 

‘A far more accurate way of boginaing the year u by 
observations of the sun or stars The sinng of the Pies, 
and geumally the evenng rsng, icone of the most favoured 
retheds of determination. and the mumber of legends 
cemnected with them testy to the populanty of these star. 
‘The Eslamos start the year fom the wintor solstice, ad 
other peoples have chosen diferent penods. In genera, 
wwe can aay that there no natural beginning to the yeas, 
bats chosen at euch tne a8 convensent to each people; 
‘and sare cate, the caledar year may be even duamoaated 
cectualy from the naturel year and oxlebrate ity “ naw 
year at various points ia the vegetatnon eyeie2® 

‘The lat stage in the organization of the calendar ss the 
arrangement of the years ia a numbered sen. This 4002 
ot, of course, take place es long as there is an aversion to 
‘alog numbers, especially large ones. In place of mumbess, 
(he years ace dutingusbed by stnlang events which have 
cccurred in them. These bets of events may be highly 
Aleveloped and extend for many years The Herrero had & 
‘alendar of ths kind reaching trom 1820 tll about 7990, 
‘wher the grog, infivence of Europeans destroyed ths 
‘method of reckoning. In some tmbes the hustory of the 


1 We toedey have at eat 4 "yeas arung at dient tuner the 
boli the enna the salads, aad he sestmal 
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people is seconded by notches ox & stick or by pictues, and 
‘the calendar-man can interpret the notches or pictures, 
‘pving the hustory of the people A reckoning of thus sort 
‘as m ons case ben systematized into & sort of cycle. The 
‘Batak of Sumatra beleve that there sa smal-pox apudemic 
at intervals of from mune to twelve yours Ifa vam bas boan 
sive for two such epudemuca, bo 18 asramed to be about 20 
years old.! Thus form of reckemng reachns ity most civihzad 
form m states whuch have yeerly changing magstrates 
‘The consuls at Rome and the archous at Athens gave thar 
‘names tothe years, and enabled acomplete and homogeneous 
hut of years to be drawn vp The dosatvantages of this 
athod aze obvious. It requires a very good memory to 
\eep im mind the complete st, and failing that, the mere 
dating by consuls does not give the power to arrange the 
years im order The Romans therefore supplemented thetr 
dating by consuls by gving the yous AUC, and the 
Greeks by their reckoning im Olyrpeads. 

‘A hallway stage between the pure designation of the 
year by sts events and the numbered semen is reached when 
the years of a reign are counted ; but this method 1 not 
employed mmmediately shece is a stable monarchy. The 
cexthest method is to same the year of the kang’ accesnon 
after him, “The year of King So-and-So,” and then name 
‘the other years of tua rg sf ter amportant events as before, 
‘This was apparently the method exployed iz Babylona 
an the days of the Summenan Kingéom of Us, and tnder the 
first dynasty ia Babylon * 

In Egypt, after thi stage, the simple oomtag of the 


1 Hom ant MeDosenty Pages Trive of Born, 0, 216, 
SEW Reg, Hut of Dobro, pi. 
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years of the King’s rags appears, and from the end of the 
‘old Kmgdom completely supplants the ther method ; 
bot frequently thee yeart ane not calenar years, bot ran 
froca the date of the King’s accentom, At certam pends, 
however these years were counted from New Year's Day, 
and 10 comeded with the calendar year The mention of 
‘tho orn 15 thus the last step, ana when ths has been made, 
and its general convenience recognized, the development of 
the cendar on ths mde is complete 

So far we have been workmg up from the day, and only 
treated the subivnions of the day mcilentally a5 
alludrations of the paaciple of ducantmuous reckoning 
{ates soon as hime was conceived as something contauns 
‘he sbsion ofthe day was wndertakes Ta ths ea were 
‘as dependent om meanmag devices as they bad been 
Gepeadent on astronomy m Gning the comect length ofthe 
year. The need to determme the year came carly, since 
ugnesitore and sulog were both sntersted in at; the 
ubdivrnons of the day wore sot felt to be necessary for & 
long tame, and the need for an exact chronometer was not 
scknowledged till the days of Dr Johaaon, when Perbament 
oftere a prze lor one to asset 32 navngation 

The day, hke the year, prevents serions dificult to the 
systemater The most cbvious and the eathest method 
‘was ta take the period of daylight and wobinvide that nto 
8 cartain numberof * hours”. Bot ofthe namber of exb- 
divisions was kept at 12, the hours would vary a9 Jength, 
summer and winter. ‘Thus was the condition of things in 
Groce, and it was 20 well recopmaed that specal devices 
‘were invented for making the watercock maleate thie 
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hours of varying length. The night, on the otber hand, was, 
at this penod, not divided into boar, bat ssnply into four 
"watches". 

The natural line of advance wes to reckon from susie 
to mante, and divide the whele panod mio 24 hours, but 
even #0, for exact calculation there are dificalticn, due to 
the obliquity of the ecptc, the eccentriaty of the earth's 
orbit, and the diforences between the lengths of the salar 
‘nd stele day. The resulta that, for astrogozoy, there are 
four days, There are two sudeteal days, reckoned by the 
transits ofthe frst pomt of Aries and by the transis of any 
‘the fined star, These days are very nearly the same, being 
nly aboot ty see difleent The solar day in roughly 
‘4tmnntes ooger than the stellar day, and scan be caleulated 
eather on the movements of the san, as ven at any point, O¢ 
‘the movements of az umaginary body, the " mean oun", 
‘which are averaged over a" tropical year" The relation 
Detwean the true ab mean noon at aay pom 1s constantly 
changyng, the one first preceding and then evooeeing the 
other, and, on occasion, the dufereace may be considerable 
1, therefore, the day sto be accurately érvndod,conmderable 
satronomucal knowledge and apparatus are mecemsary. In 
spite of this, a frxly good apprommaetion to equal hours wae 
popolunzed in the thurtomth and fourteenth cantuncs by 
the mie of stnking docks. The eariy clocks which we possess 
ase promded with sinking gear, and ther general use m 
churches must have accustomed people to a regulst con- 
‘uous tame reckoning. 

‘The farther history ot tame measurement is the gradaal 
‘tabilucabos of the penods and ther eubdlwsion. The factor 
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‘whieh most strongly uivenced the fone: was mavigabon, 
‘uel demanded a raliable chrosometee for the calculation, 
‘of Fongitade, while tho fatter ras Ube concer of scence, 
‘which was continually demanding the means for mearaning 
more and more mumute subdivaicas of time. As the power 
to measure these euxivaions as fcreased, 40 as our senke 
of tame becrme more precise. It. no hanlet for u wsentnt 
toilay to think i roy of a second than xf ust have 
‘oes for the alueval ploughman to tsk iu bours. Te 
perhape case, forthe ides of exact tune meesuremeat has 
rome 20 famitar to us, 00 auch a5 wategra part of out 
aay ives, that a watch whsch lees two mautesw day ill 
‘eowith dogwt, and is ealy some dream or bappy bollday 
asl that we get nd of the perpetual lurking thought of 
the clock. 


CHAPTER IV 
INDIVIDUAL ORGANIZATION OF TIME 


"THE evolution of anche of comventiaal ime such 24 
‘T have aketched in the last chapter was a work of 
ages, The ordinary mbabatant of a civled comtry learns 
to we thus scheme during childhoed, and, by tha time he 
reaches matunty, shoald be master of the whole comphoated, 
arrangement of boars, days, and years. 

Little chuldren are notonousty agzorant and ncapable 
‘where time 1s concerned, and Binet racluded questions on 
‘time in hus Tntalligence Tests. Jn ins 2906 scalo he ascnibod 
‘to clin of 6 years the knowadge whether itis orang 
‘or afternoon, and to those of g years the knowledge of the 
ay of the week, the month, the day of the month, and the 
yeas, At xo be supposed childven to be able to repeat the 
‘names of the months correctly. Burt im ina etudy of 
teusoning m ciuidren,* comments on the great dificuty 
they seem to find an malang "* time syntheses" 

‘Most of the stedies of eildzen’s knowledge of time are 
concerped vith little children, and are based on « con- 
sudcration of theie vocabularies ; the supposition being that 
‘from chuldcen’s use of words thar concepts can be deduced. 

‘The most complete study of a child's ase of trae words 18 
thet of Decrely and Degan, but otber writers on childhood, 
ag Bath Donon Eat Cn, Ea Ta CD, 


Toa bap, Pat Dv, 1018, 
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expecially Stem and Proyer,t have even inlormation 
about i. 

‘The carticat words or indications of time knowledge 
refer, naturally, to the present, and are concerned with 
snmaltaneites, og. (Qhe cold observed by Decroly exd 
[Deyun) knew at 1 year 4 months when the entrance of & 
‘person foretold a bath, which she love, or time to He down, 
Which she duliked. She rapodly leumt when she might 
expect to be given a sweet (22) ; the order of event in the 
day, and the bells which marked them (2.3; s.11): and at 
1 years expressed surprse sf the customary ordec was 
changed. With Ster’s child. Hilda, the present isthe fst 
division of fume to be given a mame 

‘The past appears to be next dstmpushed. By 1.10 and 
12 years S used “ Vaila” or “ Pati to show tbat she had 
Snuched sometime, and by 2 she used the past participle 
am reference to the past, and st the same age seemed to have 
an idea of an immediate past By 2 6 her memory for past 
events extended to 15 days. 

‘According to Stem, the unfcttve is used at fit to cover 
past, provent, and future; Decoly doer not note sty use 
for the future tll the ege of 2 5, and at the seme tne the 
sea of foture act antes, but only when it suggetied by 
‘the sight of some object connected wih st, 0. trying on 
‘ew clothes recalls to S., when once it has been suggested, 
the pleasures of a journey in the train and a vist, ‘The 
‘other tine concepts develop later, particalar ddicalty being 
felt over the relativity of soch teres as “to-morrow” and 








1 Sera, he Asada, 107. 
1 Preyer, Du Sade ar Monde, 105, 
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“ today". When clldren reach schoo! age and lnve learnt 
to apeak readily and wnts their own language it ss poamble 
to inventugate more closcly the various ideas that they have 
formed of tse, and the extent to which they bave mustered 
fhe use of the vanous time symbols and denguations 
common to thes country. Hat az be shown thatthe stages 
an which conveational ine devgzations are arnt corre. 
spond roughly to the stage in wisch they were invented, 
sf can be aanamed that the ws of time enarka corceponds 
to soms rental power whick gradualy develops in the 
sndividual and the race, a4 fellows approximately the same 
course in both 

‘The fellomsg experments were undertaken pramiily 
‘wth an educational aum, and his im part accounts for 
thar form. but «5 they sllsstrate the development of the 
individual knowledge of tine they are inserted here” The 
‘soanemen ofthe facings of the experiment with the stages 
of primitive time organization wll be pamted oat at the 
nd, The expenments were directed to investigating — 

©) The coki's understanding of ordinary tme-words 
and symbols toch at are used sn everyday hfe 

(@) His power to form the conception of « muveral 
‘te schome extending mto the past and future, and hi 
bility to usa the dates which symbolae th scheme. 

(ex) His Knowidge of the characteriahca of defmute 
epochs in the fame scheme, and hus ablity to place these 
‘epochs roughly tn their correct onder 

tv) Thomatterand methods used by the eb an thustong 
dont hstoncal data 


11 mat tha Mae Octo fr lie se to mpace tae pe, 
of wisch se par ee Teeppennd =e Be 
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(©) The importance attached by children to time ia 
comparison with other elements in their experience. 

‘The testa msed were -— 

A. Alist of questions mtended to ilustrate () and (u) 
above. 

BB Lints of historical characters with dates, dealing with 
{an} above, 

C. Aa abnurdity tet, two completion ‘ete, and the 
rrmangement of people in onder, in their centuries and 
‘¢pochs. The las of these tests ad two forms: (a) the names 
‘of people ware green: (@) prcteres were shown All thtve 
‘were md to iustrate (jz) and (rv) above. 

D. Amery test and the composition of a etter, dealing 
‘with (y) above 

The " queshons” test 

‘Thos teat was always goven indndually and orally whea 
‘ven to the younger children. To one set of oder chiléren, 
ages 8-10, it was given iz clas as a group test, and the 
angers were wniten 

The fllowing isu list of the questvons asked —~ 


1 Wat your age? 
2 What the dat of yor beta, (e) smth, (day of month 2 
1 Eat mocaing  altermeca? Way? 

What day of tha week 7 

Mow lang woekt fake yee to walk wand the race? 

& Whee mee we? Wy? 

7, What moots 8? 

8 Wt aay of the ment wR? 

9 Whot yaar a? 

0 ta what year woe you ters? 

1, Want day 2 ot ng: Newari] ae? 

12, Wat fe 3 fr poor moter wt Bene 
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14 ota Hoe ne 8 187, Wo your meter ae tea? 
1 Woud gow puatetar? 

Yow ag  # nae fg ste) tovdeys? 

[Achat me doe Sal ge? 

‘At saat te don Sect cod? 

{RD poe come ts Bebal ve atey? 

re Rug wilt $0 aye ep a? 

2 When yom eg. Hwy blr emg} WA 
‘Jour moter be oe, ung, ort me? 

22. Wang bev yr bene ng te? 

In anawer to Q§ two estimates were required, the 
second (called 8) aftr th chilé ed actually walked round 
‘the room. Q. 13 was always introdoced by’ "Has your 
other a clock at home?” and “Is it mght?"" 1 was 
actocly asked in the form : “What time would she see sf 
she looked atst now?” Q 14 wasssked thus ~ " Have you 
beard of Robin Hood?” Ifthe answer was “No, the 
‘experimenter eaid "He was a robber and lived in the 
forests He lived in the year 1287 Was your mother abve 
thea? 

Ta maskang four symbak were ad: R= right; W= 
wrong; — = no answer; ' = an absurd answer The 
marking of most of the questions prevented no dficulty, 
Duta few questions weed special menbon. 

Qs Gand g ad te be quite right The caldren were told 
‘the date 15 sebool 

Q.12 Fiveorten minates’ latitude was allowed, 

Qs 26 and ao, Estumates with more than © week's 
‘error were counted os wrong. 

Q. 22. An anmer of five of ten misutas counted sight 
(the tes actually took about 7 minute): a greater or less 
fume, eg. 4 ar 15 manus, was counted wrong. 
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Sch anewer a the fllewing were counted us absurd", 

Q. 5. Five mantes or over. 

©. 6. Any axower that was qmte wrong, #6. “Neatly 
‘Joly, cause the apples ara om the trees. Tt was March 
‘Any swawer that was reasonable, og "Summer, beeauve 
sts w hot” (the day bang a pactolaly hot one in March), 
was compted as night 

Qs 7 and 9. Any anemer apparently senseless, 9 3: 

Q.12, A time more than two hows out, o some repeated 
‘phrase that seemed to mean nothing. 

Qe. 16 and 20, All penods much too long or too short, 
;. § days wnstead of uboat 2 months, or 6 or 12 months 
sastead of 3 months 

(Qe. x7 and x8. Aay time more than one hour ont 

22. Any time more than half-aschour out 

‘The table on p 49 shows the percentage of chidren 
snswenng each queauon rightly (R) abrorly (), and fuling 
‘to wnower (—}, at each age. The parcentage of children 
answtcing wrongly (W) is not shown, but can readily be 
calculated. The questions are arranged inorder of wnereating 
dsicatty. 

Tn estimating the ages at which the various questions 
an be answered, it perhaps best to conser the columns 
‘pvrng abwurdiies apd laure to answer, The 4-yeerold 
ehuldrin know very tle, and thar absunhbes are mainly 
am anwwars fo thove questions which involve ging the time 
of day At s years of age the greater numberof abeurdiues 
1st befoundin tke answer to qustonson duration; while 
from 7 onwards the absurdities have largely disappecred, 
‘hus showing, on oor syste of muavking, a cert general 
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Sesomledge of the terms involved. The ro-year-cld gronp 
{s ema and came from a class in which the average age was 
9 i8 thereloce comsited of chikiren below the average 
antoligence of the clam. In spite of Ge, the xo-year-old 
‘7onp ison the whole better than the g-year-ald group, and 
shows a faity close appronmation to the adult knowledge 
of ume 

‘There seems to be a slight change x the onder ef dificalty 
‘of the questions at dierent ages. Thus may well be due to 
the smallness of the groups anvestignted. Accidental 
factors have undoubtedly affected the position of certan 
qventias.* 

‘To arrange the questons in order of dffculty, and thus 
to determine the order of the growth of kaowledge, 1 
idicult. Some facts, however, seem clear The duration 
‘questions are clearly the hardest, 2 wroch so that they are 
beyond the power of most adults to answer correctly. 
EG. 5 was only answered correctly by one adult out of 
seven tested, and he wat an azatear photographer practised 
1m eatimating short perods of time The dificulty of Os 
36 and 20 forthe cilren seemed to be partly due to their 
saababty to perform the necemary caleslations, such as 
‘would be sade by an adult f be could not tel off-hand” 
the length of ume before a cesta event It ms mpteworthy 
that only one of the younger children made use of organized 
expenence, sayieg, "I suppose the trem willbe threemonths, 
st ewaly is 

*C1.G.1S, thane of hasan wc tee sore fem 


evita ly bm aghast Joep vss, wre 2 
‘Uoow all an hey wat tat He wen any atthe mae ae ws ta 
Hoot 
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Ment in degree of duficalty may be pot the questions 
‘avelvang the time af day. Q 22 is probably t20 bard for 
‘most adalis; the man who cas tellthe tine correcty without 
foolang at hs watch being generally sogurded us sometbang 
rather oat of the comeam. It is noteworthy that Q. 17 
‘proves to be much harder then Q.18. Te mugBt be thought 
that thin is due to the cukirenteading to confuse the tne 
‘of euving home with thet of the actual beginning of school, 
nat forth feet that they give a time that is late quite a¢ 
often af one that is early Knowledge of other pomts 
seems 0 grow segslatly; though the tendency is for 
‘growth to occur outwards from the more to the less perion- 
ally intersting, and from frequently recomng cycles to 
‘hose of langer peo. 

‘Both the day of the month and the soar nvalve counting, 
and this doesnot become easy and habatsal antl a child is 
aboot 7 oF B years old * The season seems to cildrea much 
Jess a mark of time than 4 desertion of concrete material 
ngs that enter decd sxto ther expenence Winter 
really meass for ham mow, oc Spr, lowers, Conse- 
quently, « wrong season may be given with the right desexp- 
‘Hon, of a very warm March day @ 6 may produce many 
answers such as “Summer, Because it is 40 hot". This 
vo expltins the grenter dficlty children fd an ging » 
reuton for ther thmioag ts mocaung or sttersonn. When 
4 reaton was ppven, and not merely the intatonla’s “1 
just mow ", rt usally concer personal activity, often a 
Teal Such answers a8 " The sum is setting " occur, but 
manly. 

4 nated, emt Toy, pp. 88, 42,71 
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Perhaps the most interesting results aze thote bearing om 
ha universa! nature of time. Most children raahee quate 
early that time is the same all over the same towa (Q. 13, 
‘can be answered by 50 per cent of the 4-year-old children}, 
and also that the sequence of tame in the future for others 
is the samme as for themselves (», Q. e1). Bat even at 10 
_yoase of age the fact that tme 1s (practically) the same in 
‘ferent Englsh towns 19 not vealsed an all cases. One 
Byear-eld who knew that st was Saturday an Cambndge, 
‘summed up the matter quite finally,“ It woah be Sunday 
in London, ‘cos it's a diferent town, and there are towns 
where it would be Monday.” She was pressed for an 
example, "It would be Monday in Hunstanton, ‘cos tbat 
49 different again Of course, chiklren seldom express 
themselves definitely xs ths, but in cases where at has 
‘een possible to get the child to give a reason af all for hun 
fannwet he noes to think nu ddl the child quoted A @ilfx 
culty may arse for him from ins observation of the fact 
‘that different peoph’s tumetables vary greatly , “ baby 
oes to hed at « tune different from sister" ot “ mother ”. 
‘ven when “time "1 thought of es being the same within 
f child's crcle of experience, why should st be #0 im places 
which are apparently so entirely dluconneeted from it” 
‘Buet commented on the fact that ctuldren found great 
<dicalty in namung the year, 2 taxi which appears eaty 10 
adults. This knowiedge seems to be acquired suddenly, and 
in a way rather different from that of the otber elements of 
the date, From 4-6 years of age there 1s pesctialy no 
‘knowledge of the year At7 cbout half know, and from 8-10 
nearly all. It was, bowever, far from certain that, because 
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the children could give the year as part of the date, they 
dad any real understanding of « chronological system 
‘Whea they were asied to give the year of their arth the 
Iughest percentage of succtsfol answers was 56 at age 9; 
but at that age, and stil mere at :0, tbe children ought ta 
have beea able to make the needed calculation 1 they had 
underttood the pescrpe on which dates were arranged The 
other question, 14, mtended to test am apprecaation of 
dates, did not sex to give revolts at all conchsive Tt 
appeared to ba Robes Hood's neme, rather than the date, 
‘hat suggested a penod remote from ordimary experience, 
‘The deserption given of Blea as 2 robber, and the stones 
of ura im the books where he was alten described as ving 
sm" the olden times, probably often determuned the night 
amvwer when 1 was prven If the chldres hag made any 
caleulatzon, ever the amples, there would not have been 30 
zamch dfierence between the answers m the cases of ther 
mothers and grandmothers (Q 4a and 3). Apparently, 
(ramimother’s experince could be so femate that anything 
‘mught have happened x those days One quite clever and 
welhtaught chld of 8}, who anewered peantcally all the 
‘questions rightly, was quite unable to decade sbout her 
gandmathes. " You se.” she sad, “Granny hed to be 
Ho” She never made any attempt to obtusa an answer from 
‘aleulation, Another ch, aged 6, placed Rotts Hood 
exactly a generation back. " Mother was a baby is his tie, 
Like Tam now, and Granny was a young lady, like Mothers " 
Many other chuldren sid that be lived at 2 tive diffrent 
from Chins, but when asked whether st was before ot afte, 
‘hey sopbed "before" 


ot THE PSYCHOLOGY oF 1m 
‘The “ onder of dater™ tt 

‘The “ questions test showed that children make very 
Little mse of dates Thus might be due to mabibty to perform 
‘the necessary calculations, or to ignorance ofthe sigmiicance 
cof the dates themselves. We therefore have the following 
‘teat in varcus schools, vis, the two lowest forms of n Girl’ 
High School, X, a Boys! Preparatory School, Y, and two 
Elementary Schools, A and B, the later in a slum dutect. 
‘Wermust thank al these schools for their kindness ra allowing 
‘a to carry out this and other tests 

On the blackboard was vntien 

Atte Voed su Hungary 1m 40 438 

Philp boed sm Spain vw aD 3585 (or Dente fved en 
Florence um 4D. 1312} 

Nera hed sn Roma sn A $0. 
‘This was vad out to the children and they were told to 
‘wnte down the names of the people in the order m which 
they lived,” beguaning with the one who lived longest ago— 
furthest away back i history.” The text was performed 
slowly, and adéitozal explanations were given if they were 
asked for, When the children bad done this a similar 
‘ust was given contamnng the names of Plato, Burke, and 
‘Swaft, In its eazhest form the test eantained five names ; 
‘but ws oaly 20 per cent of the chikiren tested, aged 70, 
were capable of answenng. we thought that the number 
should be reduced to three The results given are for 
the shorter form shown above. 

Ability to perform the test varied considerably at the 
‘aflerent schools, School ¥ was slightly superior at all ages, 


et wo Dole se 
Mo Leama Yo ner 
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‘hough the chuléren were rather burried , B was such tho 
worst 

‘Tha highest scares in the ercond test are mainly dve to 
‘the fact that scboot B dad aot takext, but a all the schools 
show @ sight unprovement in t,a few of the errors in the 
fiat test may be dae to the wafazuberity of the (ask. The 
aajonty of the errs, however, show raal yguorance. They 
‘were manly oversions, and when reasons were demanded 
‘the most uewal reply was, " Phusp comes frst becanse hit 
mumbec i bye" This error was, howevar, compbeated 
‘by ha fact that some chakden di not now whe the number 
‘wae bgger,« gn the protien below, 1858 was olten thought 
‘to be Dugger thas. 1991. Indeed, some children seemed to 
dg ofthe value ofa date by italast gure. Other mistakes 
tose through yworance of “ x-.", ene culd thinking 
that it came alter “a0.” bat on the whole, there 
‘were fewer amstakes dye 9 this than might have been 
‘expected* The utter coafuson of a few of the chnidten 
‘can be gathered feom the folinnag answers to questions 
W,Ds, Aged 10, sebool A: “Nero end §o yrarswgo, Dante 


“aches pty way a ne i 
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1312, therefore Dante ved frat” M.E..g, A 
‘Dante and Nero, whose date is ater?” «* Dante's, 
lived langest ago then?" “Dante” P M20, A> “ Why 
do you think Atila hved after Philip? “"I jast guessed, 
Thad nothing to guide me.” 

‘The majonty of children seemed vague a8 to the point 
from which years are encmerated ; and even where ..”” 
‘wax understood, did not realte whether this point was in 
the future or past. 

Tk was suggested by one teacher that the children fauled 
because of the unfamiliar mame and the remotenen of 
‘the dates, We thersfoce gave « problem to sams of the same 
children which was free from these objections It ran: 
‘fa wa bra HE, Mary wa Ba e101. Whom the cee? 
‘The resin of thas teat were better than those of the other, 
‘With the same children they were 
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i thas diference m de to the eanse suggested, it would be 
another example of the dificulty that cbkiren find im 
‘generaliaing their time knowledge. 
The" tomporsh abserdities test 

‘The two tents above described show that anly from about 
19 years of age can the majority of children be aseumed 10 
‘passer a knowledge of the conventional scheme of time- 
‘marking used an everyday fe and in hustory. Even at 
‘that age at 1» quite unsafe to asrume that such more than. 
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4 half of the class understands the prindgle on which 
chronology 1 besed, or what is intended to be canveyed 
‘when the date of sane histoneal characteris gwen. 

But dates are merely the scaamg of history, and an 
‘understanding of them xs quite distinct rom « knowledge 
‘af the characteristics of the different periods which they 
Aenote. Tt seems probable thet the power to underrtand 
thus depends partly on age, even apart from the edects of 
Gierent methods ef teaching, We were told by ix exptc- 
‘enced teacher that she bad given up telling stocies about tha 
‘emote Sistoric past to culdren of 7 because they seemed 
‘quote unable to unagine a state of things when there were 
120 trae oc when the servant's “might out" did pot have 
to be comuudaced At 8 she found that they could manage 
‘his Given this power to think of the past aa dierent fran 
the present, there stil seem to be atleast two etage inthe 
development of hustoncal Inowindge. The first may be 
called the negative ” stage ; at thi stage the present 1s 
Ahatingarsed from dhe pat by the quaiben whuch the latter 
lacks sather thas those which it powemes. Each child 
‘nama vp the postive characteriats of the past, ast appears 
‘our, u tome dhert forma rach a8 wearing sandals and 
skins or worshipping idols. He relegates whatever ems 
to tam to be beyond bis own experince, or the posible 
‘experience of those with wllom be cores into close contact, 
‘0 the dia regions of savagery”. 

“The second stage occur only when the child begins to 
‘Astnguish historical penods, and to form a posture of 
swccesise epochs apprommating to that formed by an adult, 

The folowing abvardity test was devised to examine the 
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bllt's power of distinguishing w hestoneal epoch from the 
‘present ; and als bit power of wang effectively such knows 





ledge as was investigated by the "questions ” und “order 
of date ” test. 
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Aeunpaa poems ae yen 
eng «meat ee of Std, 
‘This test was given with the instructions: “ Here as a 
sory Tat are many Yangs which are wrong, nansense, oF 
beard, You are to underline aK the things Ut you cas 
fod wroug or aor and to wrte x: the maga why you 
‘thm them so." An example was then gore: The actual 
teat wan prem to school ¥ (fp 54) Laoughout* to two 
“va ins meso ga Dat, Maw Pate, 
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forms of school A, ages 8-12, and to forms {, Il, and Iit of 
12 Bristol Central School, ages 1x-14 The results may be 
‘tabulated: 

‘Fern of dds seonag each port 
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Uf one considers the results obtained by children at 
dllerent ages the most noticeable fact 1s the shaxp smprove- 
ent betwoun the ages of 10 and 1r Both above and below 
‘Unat age there 1s but little amprovement , at that post the 
score practically doubles. The results of school ¥ ate 
‘mazkedly supenor to thone of the other schools, the average 
score mn this case for al ages being 6 per oent, and ia all 
‘the other schools together bemg 42-t per cent In spite of 
‘this, however, the onder of difficulty of the poonts e practic 
sally deatical. Ths shows that the teat presented the same 
‘charactenstic difficulties to each groap, although the boys 
cof echool ¥ were more competent to deal with them, 

we range the potats ao theit order of dsficulty, the 
‘eanest first, they run 

H Gunfire 
L Grandion still alive. 
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Casas tophat. 
‘A Sumeet and mddey meal. 
D Avtams harvest 
B Day's march, 
G Foday fallowing Wetnesday. 
F Const worshipped in mc. 
K sc. 3 year after 55 20, 
goth of Fabrunry. 

We can divide these pomts roughly into three clases. 
Yi 1, B emphasze the distinction between the past wod the 
‘preset, and are the exanst. A, D, B come next aod have 
‘to do with tame as measured by reference to natural pheno- 
mens of personal activity. The last four paints, G, F, 
K, © exemplify purely conventional marie of tne. I we 
compare these results with thote obtained fem the “ ques 
‘none text (pp 46-53), the comespondence 1, on the 
Whole, remarinbly chee. In the “ qoestons” test the 
“day of the month” is one of the hardest—almost the 
hardest if we exclude the very dificalt “ duraton ques 
‘tons ; while the cbove abwurty test C proves the hardest 
point. In both test, pomts relating to the year and to the 
‘connexion of Chnst with the begiansng of the 4.0. period 
‘cceurmext inorderofditiculty. Pounts requzing eknowiedgt 
of the diferent seasons and the powes to realise, hawever 
vaguely, when a period pastes the span of fe of a grand- 
father or grandson, came thirt in order of itfculty All 
‘this sons to show that there is actually u defmite order im 
‘which these elements of kowledge are acquured, and that 
‘hus order ean be demonstrated in diffrent types of material 

‘While this test thus consis the resultsof the" gosatans” 
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‘est, it also supports the view that the earliest distinction 
the child makes is between the present and a kitorical 
past which as a5 different ax possible from that present, 
‘This was shows to some extent by the reasons given by the 
luktrmn for mating the vanoos pomts in the absurdity 
test. In addition to those points whuch the expecimenter 
antendted to be observed, many others were marked a8 aber 
unt were not meant to appear so,e g.datung by cur calendar 
The comments made show a gradual change in type. Those 
cof the younger chideex abmost slays ram: "They did 
not have dates” “The Britons had no troops.” The past 
appears to be eausidered exmply as negating existing prac 
‘ieee. As the chuldren grow elder, 2 poutive standard of 
yedgmsat appears. Cesar Bad a belmet, and therefore 
‘could not wear & tophat." Or, “They dod aot knew aboot 
ates and days tll the Engheh came" In ont case « boy 
gave a long, and quite correct, account of the Roman 
calendar Thus change is noteworthy, and seemé to occur 
mainly about xx years of age. 


Tha" temporst completion” test 

To imvestgate further the positive diferentintion of 
‘epochs we sed at first two "completion tests. The 
‘@taldren were given sentences dealing wath the dress and 
social life of the Remans and of the Engbsh in the tuoe of 
(Charles I, and were asked tocormpletethe sentences correctly. 
‘The martang was sacemanly doficalt, but xt was all artied 
‘out by one perton, and every efort was made to keep tt 
tnuior. The papers were marked i= Sve grades G (good), 
F +, F (lan, F-, B (bad). To be B the completion tnd 
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to bear no reference to the period indicated, ¢ g attributing 
to the regn of Charles I the sud huts and nomen sacrifices 
‘of the anceent Pritoas. F showed a passable, though geoer- 
ally vague knowledge of the penod, G a really dette one, 
‘The following 1 one of the blanks wed. The other was 
‘exactly the same, save that it dealt wath the Romans 


1, The ccnp of tbe Bagh he tone of Cte west 





‘Dhar ond conned of . 
‘hey lewd 8 ous made of * 
eee che eny we : 
When they weat to war the weapons they omnd mere 
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6 Whee they wee at pence Cy wore on tone toe. : 
2. On tr hee ey me 3 

Boe sher tet they woe 7 
They wormpped = ade pene ha they 2 
30. The anges they acta wat 

11, We know tinet Chem tmorer thy hee eft 


‘The scores for school ¥ were at follows 


2 Renae 
ec eaat at aac age moras 


ot 
¥ 
2 

wie 


BENwood 





2» Thne Sgum tae 


ezeans 





3 
e 
a 

ee 


seonen FF sad 





‘Ton papers were 00 the wile good The Joiowing is 
oucaf the best Ths frore the ro-yearold son of Univeraty 
Distaian in sehoot Y. 
The spats of the Baga we tengo la pt, 
Bi Genk, epg, aad eye 
Ther Sod emma fogs se al bt 
“Ty na hog Snsry Doves and the tna emer 


‘otha 
‘Threat cy wae Londo, ot dog ee we, Ont, 
Te ae the wepoas wr eri al Medea 

1A nce they wore wet ced ae an fl 
(Ghee trae ey cote Da 
(85 Ba fot ty wa ep at veer an sper, 
‘Tag wumtigpd Cr an tape Man ay ba cnr 

‘ontay. 
‘tame Raggy wt Ol Pag. 
IL We mew atone thom bene Gy Rave Met rent af 
(cats, sad me 
‘The papers marked G were aboot up to thus standard 
‘The same test was grven at scboo! A to children aged 70-11. 
‘The resnts wern sarpranngly bad. No ane sooret G, the 
(raatest mbar geting F or F — on the Romans, and B on 
‘the English. ‘The cascn for tvs wes dhst the angwars were 
1m a large tase ientical m thn two casm, and the 
sandals" and ““sdals ftied the Romans rather Setter 
than the Enghsh The tests were separated by a week's 
‘Taw tye oxtle ew worse FF and 
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interval, and the difference 12 penod was carefully poested 
font. The complete faihre of these children in the Charles { 
‘est all the more remarkable as they had been reenving 
lessons om the soca ifs of England m the tue ofthe Stuaris 
ddurmg the whole term, Practically all the chibiren sesmod 
to have "nmped" all hutaneal periods together, gang, 
‘them the geaeral attributes of savagery. We could not be 
certain, however, whether the cbldren faled in the test 
through absolute ignoraxct of the penod oF only through, 
an ssabslty to mae their knowlage definitely enough to 
Putitdows in wnting, Themext tet was dmected to deang 
vp thas point, 
Tha “ pictorial sdentscaon" test 

‘This test, given in school A to Standerds 11,T1L,TY, and V, 
‘was intended to chow whether the chidcen could ecogmee 
and distingwash diferent histones epochs, and, xf they 
‘could, what were the indications they used in so doing We 
also wished to vee what means the chikiren usod to “date” 
‘the iGorent epochs, and what Knowledge they had of 
actual dates For the purpose a sens of three pictures 
‘wos shown All were lage (about 3° 4}, coloured, and 
shustoncally accurate. As far as posobie a deft hustoncal 
event was avauded, and the scenes were those of ordinary 
Ife ofthe period The pictores were. 

(2) Chartes I with typical Cavaliers end Roundheads 

{2} Ancient Britons 

G@) A Tournament ix the thee of Richard 
1 emmncum with cach picture the children were asked 
‘to wnte answers to the following questbons 
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1. Whe do yor thik thee propie ware? 

1, We dal hey lve? (Atos ny ny Yr 3h) 

ADL, What Guage tha peta Sl gos ene Sey hed? 

1V, Ge tha same of say mas er womaa we a ve whe the 
‘elo we A. 

‘Ve Give tha dome at wha tha pope ved, ver mad a oo, 
have give 4 bere, great age Ifyou deck ew 
(2 A jm bt then pet" by pnt une, 


[Before the test began a picture was shown as an example 
and the questions warn azswered orally by the class 

‘The results are best considered by talang together tbe 
smowers to the same question for all three pictures, nce 
by this means any diffeeaces dat to {reshmess of acqaais~ 
tance or to the sil of the teacher muy cancel out As the 
concentne method * af armngenest af the hutory sybus 
is force m this schoo, all the children should have learat 
somethung of each of the penods on whch they were 
questioned. 

Ta answer to questoa J some cluldren gave asewers 
‘which were, as a matter f fact, not correct, but winch coal 
wasly have boen 29, There wes nothing ss the ptare 
to contradict such answers, though to a mind familar with 
the ctures of English Hustory, the nght snewer wold 
‘asouredly have been suggested For example, matead of 
Stuarts, French, Spanish, Roman Cetholes, ot " Raleigh's 
men” were gives. Sach answers were marked " vagus 

‘Answers wach as “*Romas","" Britenk",“" Danes”, of 
“~ Crumuders” to Q 1 forthe Charis pucture, or“ Roopans 








1 rhe "sonmnte mated * m fat by whet he hutry ela a 
vo arranged Gat Ge muse poasd w coer i receive yo, et 
(ek jar the bjt m oented to 2 Gubret Pan at aw, oe ek 


oleae rarer spe, 
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{or the send, oc” Dases ” oe * Napolecn's men for the 
‘twarnament pcture were, of couse, =TDE. 

‘The percentages of wrecg (1), bo amswers (NA), vague 
(V).and oghe (R} anewers to QT ae given below. 

‘The dtp fm the ra.yeary reelteu due to the backward 
‘ms of the chidres tealed. They woah otherwise have 
‘owa in a higher form, The bigh sore in the answer to 
‘he qeestons ox the Brians aze probably ormed by the 
attention that is gives to Char panod im the Elementary 
Schools, and also by the greater faibty with which more 
reote pends ave diflemstated, As nthe“ complebon 
teat, mottabsardtues were mada ia regard to the Stats, 
the period nearest and moet ke ox ow 
’ » " " 

id s 


2 
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wumu Bune BiMR mE 
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‘The erase m the nember of "vague" anowers it PO 
ably due to the ck’ increase Sx sompe of atonal 
sowing wthoat atthe ame te bs berg able ceny to 
iferentate between saben! type. It u interesting 
‘to notice that ths “ vagueness” is highest at ro years 
apd that it decreas at 17 wath an ncreasé a comeing. 
“has agrees wel nah the fore postive kaowindge wach 
appeared in the other tents ot thus age™ 








foes Come” te and “cma eae 
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In amawenng Q II the children chose one of four diferent 
ways of markmg the period— 

(e) By a date 

©) Byanepoch. Thiswasoften vague. nc was coumted 
as an epoch, a3 were also Staarts ", "Stove Age®, “Middle 
Ages", “ Olden Days”, “ Days of Cavalry”. 

(@ By giving the mame of a person they astocated with 
the penod, eg. “In the time of Charles I”, or When 
Jubins Cesar was alive ", or "In Robin Hood's time", 

(@ By saying definately, or mndefutely, bow Jang ago, 
000 years ago ", or" along tne ago 

‘The realis of IL are shown on page 62, 

On these sesalts two questions emve, () what means did 
the chiklsen we to mark the period ? and (o) with what 
dogre of correctness id they use these means ? 

‘As to (i) the most noticeable fact x the great populanty 
of the Date or of & Pervom as a tne mdsextnon, Of these 
two the Date is the more poplar at the earler ages, but 
at ito frequently wrong that x cannot have moch messing. 
Between the ages of 9 and 10 @ change coeur and the 
asociabon betwees an epoch and 2 fassous pervon of that 
‘epoch becomes the characteristic method of “dating”, Of 
‘the other two methods, ” Long ago” xs popular with the 
youngest children, bat rapsdly becomes rarer as they gow 
‘lder, The Epoch is alweys rather vsusual except at 10, 
‘Thu resalt may be due to acadeat, or st may indicate the 
omt at which the change from the indiwcriminate grving 
ff dates 2 ceasing. and knowledge 1s hardly yet defmate 
‘songh to allow them to nacoe a Person in the period. 














Wok repute accuracy of te ansee, the i 8 
steady aad rep eopeovemeat x2 thse anners wich 
daterunes Dute by radaeace toa Pence, Aruncy a8 
‘oasis the Date tell cnprones gently between the ages 
obra ands, but for the other ages 3s ach ha ease 
‘Aecurcy sre the Epoch are ameglr, bang at 
stu beat at 10 yu of age These gus depen the 
swan number wh atcapiel to mara ine ways and 
do wot thow te comparative eats of the dees 
runthodsofuarenag, we tae the pacentag of ancoracy 
0 the totals, the Data gies 47 pe mt, x Peron 65 per 
‘mt, au the Epoch fy percent The wii we of the Date 
ty the younger chin recalls theabeurd anne: i 
sa the” gestona” ttt dh gnsons seat th ine of 
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day by the 4 and S-yearclés, Evidently, exact dengns- 
‘noms of fume pass through a stage in which they are known, 
‘bat Bittle or no meaning i attached to them. 

‘The answers to Q. III were mnteresting chiefly 4s shownng 
‘8 steady increase in abibty to note definite marks of 
period, and ax showang that 1t was clothes mort than any- 
‘thing else that attracted the children's notsee. 

‘Tha perosntage of thove who mdscated definite hangs in 
‘hess answer zee From 36 at age 8 to 72 at age 12, and the 
fverage percentage of those who noted drs, ther 
debinitely or vaguely, was 80 0s compared with 36 who 
roticed other things. 4 per cent gnve no answer, 

Jn Q IV there was @ steady increase in ablity 40 give « 
sage i connexion with a period, At 9 lee than helt could 
[pve any mame, wrong or nght, by x1 ooly 22 per reat 
failed to wower At 9 yrarsol age 18 per oent of the unswert 
‘were night and go per cent weong: ut Tr, 49 per went were 
right and 29 per cent wrong. The remaining percentage 
{n esther case gave no answer. It was noticeable that all 
‘the names given were those connected with battle or wat- 
fare, with tbe exception of Kmg Jobn (two chakires), 
Guanevere (one chia), Wolsey (one ciukl), Henry Y3IT 
and Chaslea T were also gives. Those have deaded military 

‘There did not seem to be any noticeable decrease m the 
number of guesses winch children from years old to 13 
years old had to make in answering QV The proportions 
‘who did not gutes varied between $1 umd ge pes cnt. Dates 
which were not absurd ware given an from 31-40 per cent 
‘of cases. There was:no clear improvement with age. 
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The * temporal onder of eatrical characters” fot 

"The picture " test guve os snse idea of chuldren's power 
‘to disungush periods and their method of maicating« pount 
‘of tame by the name of some prominent person or by date, 
‘We next mabed to 900 () what methods they wosld adopt 
af asked to arrange pertons in sequence, (x) 13 view of their 
escral fuiare 15 the " picture” test to manipulate dates, 
‘and the low degree of consstescy achveved, whether an 
amangunent on a bast of dates would give the same rest 
25 an arrangement by ome other means ; and (1x) what 
‘would be done in the case of people whose dates were not 
known. 

‘A but of five names was therefore given to the culdres, 
and they were asked first to arrange the people in the order 
in which they lived, thex to asngn them to their proper 
‘centunes, and then to give ther reasons for the ongmal 
arrangement An attempt was made to do ths a3 a group 
test, Due st was found unsatsactory, end the test was 
‘then given maividualy The numbers are therefore smaller, 
That more information was obtained. The names usually 
(ven to the chldzen wore Julvus Cesar, King Alfred, Roben 
Hood, Charles I, Tennysoa, Adzmral Beatin They wre 
‘vaned according to the chil’s knowledge. 

‘The reasons given by the cldren for thelr order of 
ecrangeinent fell into three mao types. In the case of 
few of the elementary school chuldres the people were 
arranged am the order ia whuch they had entered the child's 
experience, eg, "I pat Roban Hood Sret because I heard of 
tum in the fnfant School, and I heard of King Alfred in the 
first form". This type of answer was never gen at school 
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YY. The most onl type was 2 mough dating by epocs, 
Robie Hod hved ia the tume when there were few towns, 
‘be Lved sm the forest” Ta its most advanced form this 
type involved consderabe rasening. Ove boy from school 
‘Ysa, * Teanyoon cores late the bt. I bave bor read- 
tng bas poems and dy are nat ol-ashioned.” A thd 
(goup reed on some exter! means of arrangeasent. ‘The 
simplest ofthese meane is order in the hstary book. * Kung 
‘Arthur is before Charles because be comes carer i: out 
ook.” This can be cared over to Robin Hood, who usually 
oes not oocsr m the books. “He lad about the time of 
‘Wiliam 1, s0 be ws later than Alte. 

‘The mont advanced form of this method is the trae 
srvungement by dates. Only ont caida gl aged y, wut 
found to uae this method fully, though another wand it in 
ome degroe There did notseem tobe anymethod of erange- 
ment chacuctoratic of atpecal age. The differences seemed 
rather to be dm to grater or less iowlage of tbe apeca 
People gven ; dates bang more Frequently used when the 
‘haacter happened to come from" our penod " than when 
‘ho dbd not. Very much the same thing occured when 1 
vanety of the feat was ted on three ads who were asked 
toarrangos fairly dificult kst ofames. I was found that 
4 genuine Iustorian at once emigned the names to theie 
centuries and thes pat them in onder, Another, who knew 
‘vory litle hustory, aranged them cxlunvely on the basis 
cof epochs, though certain epochs had a vague date attached 
‘to them, og, Renasssance, 1400. A thud, whose hstoncat 
qliientoss were miewietiate, seamed to use a mised 
system, relymg on dates as ar as she knew them, and then 
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using epochs. Thus use of epochs in the carter stages of 
Imnomledge i qute m accord wath the greater ease of the 
points H, L, and E iz the Jaks Coser” test, 

‘When the ciuldren were asked to arrange in onder by 
cemtunes the mazes they had already arcanged in order, it 
‘became clear how little importance the mayonty attached 
to dates, ‘Thus was shown in varioes ways, There was very 
Inte correlation between success in the two tasks, Children 
‘who had the order quate or practeally might maght get the 
dates all wrong. But more stnioog were the differences of 
onder betwern the two amangements Of t4 culdren tested 
at ochoolY, thee changed the onde, although ther previcas 
arrangement was oa the page before them. They did not 
‘appear to regard the secoad arrangement as an improvement 
cu the other. Atan elementary schoo, of x6 ctuldren tested 
aged 8 and 9, ght gave a dierent order onth the dates, 
Momover, many of the dates were quite abyurd, and could 
‘nly bave bees given f they bad no meaning forthe cldrea, 
One boy, aged 9, who must have iowa St. John from 
serpture lesions, dated hum at 1300. Ancther bracketed 
Joan of Are. and Lloyd George as both bnving in A.D. 300, 
‘Another gave St Jobo his right date, but put Robert 
Bruce, Rotea Hood, and Charles I all exer. 

‘Thace was 3 general teadeacy to pot unknown people 
arly, which apphed also to people who were known by 
name bat with whors the ciukiren connected no pend. 
‘The other wel-marked tendency was to group people of 
the same occupation together. For example, Chaceer and 
Milton usually occured x= slow proximity, Drake and 
‘Adsical Beattie, nd on two occasions Alexander the Great 
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sand Charles I were so grouped! This tendency is, cf course, 
‘well known and widespread ; at u eaen in the seven sages of 
Greece and m other baiflegendary characters whose dates 
are approximated 


The" temporal momory "tet 

Given a reasonable understanding af the nate of tome 
‘words and relations, is st poenble to show thet troemarks 
ovsess ese significance for culdzes then. other dens, 
and dupropoctonataly Tess for cbldren than dulth? 
Certainly adult forgetfutsens for much detals as the fume 
of a meeting is very matkod, and children seem to be even 
‘wore warebable, We used two tests for an investigation 
‘of this pot, ‘The frat was the reproduction ofa story that 
contained detuls of wasioos lands, the object being to s0e 
sone type of deta was fongotten more readily than another. 
‘The second was the compontion of a letter asking a friend 
to come out for a walk, the aim here beme to seo xf the 
cfuldren woukt remeber to name both tho trme and place 
‘of mestang, or woukl lorget one asoceoftes than the other. 
a the memory test various stones were sed, the two main 
ones being Archbishop Joke and Chenkio To all cages the 
story was read through once, and the children were asked to 
reproduce it in wntmng alter an interval of fea 20 10 30 
runmtas. ‘They were told w advance that this reproduction 
would be required. In matiang, the stones were spt up 
Into what seemed separate deas, and these wers counted 
as comect even if the wording was not execty sight, or if 
they were displaced from their proper plict tn the stary. 
‘The “ inaccuracy” of the memory of any point was taken 
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as the percentage of times the pomnt was wrongly remex- 
tnced an proporban to the total uumber of bimes st wat 
ramembesed at li. This percentage is later called the 
oaticest of inaosxracy. 

‘yin |e pt te x Dee | 28 eat | 
HF pene ene tenth tte mS a tg | 
“hey sro Senay mang pct epg | 
sn me hn ated | 28 ers tem Pm 

ok 





ee ee 
pe [toyed epi t 
se oo i toy sey tm ei 
amen tercemie tee 
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iad ner 

lmite| mas wong yto Lends «cave fo ek whee 
send jor pn eg sate 
wan rw en el ro 
Toa ke ore gt a tt 
tee mil to tne pec 
el anger taney 
wee eb ay nce to ete 
we nto arfene pentane 
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Ted tb pel at ee hee 
ummportant they mght be, woskd all be found together 
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at the bottom of thelist. With stones of his nature variout 
Gireumstances may sffect the poption of tha diferent 
points eg. a certain romantic interest seemed to attach 10 
‘Chenklo's hair being whats, and thus probably alloted the 
smumber of individuals who remembered bit age. In another 
teat, the results of winch were closely sumilar (end which 
‘are therefore not given), an age not commected with any 
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‘morn closely eonsectad wath tha falc of the story than 
‘others, © tbe fist five points in Archbishop Joke could 
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hardly have been mssed without destroying the story. 
But allowing for these causes of ireegularty, at can be seen 
from the tables that the details of time and spaoe do form 
a whment, a9 at were, at the bottom of the Usts, and that, 
of these two fume holds a lower place chan space, The 
‘percentage of people remenbenng correctly the different 
‘types of porte is — 


Tee Spee Otten 
O cum Ba Gs oD 
@y. Gim Bl oP oS 
AG Mme ee 
Ohm AD 





Ttcan be seca that spect has alweys« supenonty over time, 
fd that both space and time are, except n one ce, inferior 
to the other ports taken together. In this one case ft 
seems that the aught supenonty of space is due to the 
faxcinaton for chuldres of “hfe ms a cave”, which bonds 
‘the hat. 

‘The tables of the mnaccuracy coeicients show that x fs 
otto time or place as such tbat maccuracy marly attaches, 
Dut to all definate names acd figures. Wath few exceptions, 
all the gh coefficients {over 20 per cent) beloog to mames 
fr figures. in two of these cases, " patron of art“ and 
“servant of the charch ”, the mistakes were due to «failure 
to understand the phrases. The other three are saris of 
‘ome: “un Ins last years,” “in summer” and " the fest 
swallow," and may pechaps be dae to inattention to time, 
However, the mumbers who remembered the ensstence of 
these punts were small. In spate of the maccuracy 23 socal, 
wweddo not find a seduman? of namas and fares at the bottom 
of the hats a8 we do with tina and place. The mustales in 
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many cases suggest that 1t was the efort to recall the 
details evacky that proved dificult. The Sgures were 
rTepreoeted by ome vagoe prac, “some poor boys" taking 
‘tho place of "three, or “ove day” takang the plaon of 
“in nummer Tt was not rare to get aa “about "added 
to the round number, ¢ g. "about 1,r00 f.", asst the wnter 
were reboking the expenmenter for bemg uupecessarily 
reas 

From this test, then, we can get tome experimental 
‘evidence of the observed fact that fume details are remen- 
‘ered with more difficulty than others, but the evidence: 
does not show thet ths mabhty to remember 1s more 
soarked m children of ages xa-14, tbe ages tested, than in 
edulis Such iaabiity wosld probably bave been shown 
smote clearly af we bad used younger chuldren, but tha 
‘ificulty of uang the same tests on both grospe would then 
Ihave been too great If, as was suggested above, tme- 
Jenowledge begins ta assume us adult form at about 1, his 
‘would account for the result. 

“The lat teat was intended to dlustrate the sune point, 
‘when the problem was not ane of memory but the formation 
of plans of future action 





‘The “mabe 2m apporniment” test 

‘This test gave much more definite results The snstrao- 
‘ons to the children were. “White a letter to a inend 
arranging to go out for a walk with hum.” The letters were 
‘mostly quite short, and the greater number sade a definite 
‘appomtmnent to mest. In these cases it wax pomible to woe 
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how many give both time snd place cf mestmg, and how 
‘any forgot one or the other. Of 153 chuldren of varions 
ages tented, 128 gave a definate place of mevting, only 8 
dave a definite tune. OF the others, however, most gave 
an indefinite or madequate time, #g, tomomow, or 
‘Turwlay afternoon. Very few gave abyolutely no tims 
mmdyation at all. There is a abght smprovement with uge 
up ta about 13, Owing to the conditons of tha test, the 
‘4-yeat-olds were more stupid thas the otbers, The nutbers 
‘at 11 years of age ate too émall to be reuable, 
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Some chuldcea gave both ume asd place, 

‘From these letters if seas possible to imagine how the 
plan preseuted stsel! to the ehaldren, In one case they 
‘thought of « vacant afternoon to fll, and the letters read, 
“can. you come for a walk on Saturday aftemoon ? 
1m others the object of the walk was raore prominentiy in 
mind, " Can you come for & walk to Legh Woods?” OF the 
‘two the later was the more ikely to lead to the malang of 
4 definite appomntment , in the former tha writer seemed. 
apt to gve no further timeséscation, apparently feeling 
that what was 50 cloar to um must be equally clear to bis 
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‘ind. We con conclude, the, thet in formmg plans time 
is less important to children than space, and that the 
‘tendency s very strong fora vague ume te take the place of 
‘a definte one 

‘A child ix 2 community which bas developed x ystemn of 
‘tme-ndications and a framework of conventional time, 
naturally starts mith a great advantage aver a tribe which is 
forming these designations for itself The child dove not 
Ihave to amvent words or cancepta, but merely to learn the 
‘use of the terms which it nds curent. A further diference 
is introduced because a child earns at once the more abstract 
terminology, and is Gscouraged from uung the more 
cooecrets danguations which appear matoral to the suvagr, 
0 the chlld finda that nusmbers ar the costomary dey 
‘han of days o¢ years ane ia not encouraged to refer to x year 
“the time when I id #0 and so". Yet, ix opite of this, 
such a designation is frequent. 

Bexng this in mind, the rlabon between the individual 
learong of the time sche and ths development of it by 
the mice is wufficiently striking, A child, Lue e savage, bus 
4 very lumtted outlook. He us concersed with the matters 
‘mnedsately before hum, and the time periods that he knows 
wr of frequent recurrence, and are known concretely. For 
‘example, m the " questions ” test the part of the day was 
‘ist known, thea the day of tbe week, thea the month, the 
‘season, the year, and lastly the day of the month. This 
‘order in the growth of knowndgo s supported by tbe 
‘ahwurdaty tevts. When the children were asked for reazoas 
‘or thaiang it was morning oz July the anewers tbey gave 
‘were sways concrete and refered im ths one case generally 
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‘to their own meals and in the other to natural phenomene, 
fxuctly a8 many peste peoples distinguish the ponods 
‘of the day by action, and seary all distinguish the seusons 
bby duferencee of vegetation ot weather. 

‘The month seems to prevent the seme diticultis to 
cldren anit does to savages The moder cluld is cutoff 
fram the savage reourca of observing the moon 4s an aid 
to distinguishing the days of the moath, amd be soem to 
share the savage’s objection to counting, expecially to 
counting tune anits. He naturallyfindsit hard to remember 
the days ofthe month, st es very fewprimutive pooples have 
sonved at the stage of numbering the days ng through the 
month. Tht dificulty of remembering the day of the 
month does not, unfortunately, end in chalthoad, bat con- 
‘ones to adalt ie, and makes mest men the slaves of thar 
‘alendare, 

‘One other ésficalty comenon to ciren snd savages does 
seem to vansh with age, that 1s the antalsty to understand 
‘theyear. Atacertam stage prmattve peoples seem to arnve 
at the adea of a year, just as children appear to grasp its 
natureat adefnite post m ther development. Semewbere 
Ddetwemn 6 and 7.5 chuldcen become uble to gve the date 
of the year From the other experiments 11 seems very 
‘unbkely that they know what this date means, but the mere 
fact of beng able to pve a date shows that a question se- 
lating tothe year bas some meaning. At this stage chldrn 
sre in a postion simular to savages who recognize years as 
‘we kaow then, but do not ergmize them mto an epoch 
‘A child recognizes the year 25 unit, ells t by the amber 
‘which is sts common designate, but does not recognize 
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‘hat the momber is one of a senes arranged on a special 
prnciple The mature of the senes us granped some 3 oF 4 
yar later, jst as a numbered series of years wath an ere 
‘a a comparatively late and rare invention among the races 
of the world 

[Brcept in thove tnbes winch keep records of past year, 
say event of moce than a few years ago apt to be rafereed 
‘vaguely to the “past”. Ths ss also charactenstis of 
culdren's thought. Unless they have been very well taught, 
‘or come from educated homes, historical penodis are all 
“Jumped together and generally given the charucterstics 
‘of the most remote These is no organization of the past 
Tea thing x8 not present, or so pearly present ax 10 seem 
almost with personal experience, st may have beppaoed 
ay ume. Granny, aged 8, amy easly bave known Robis 
Hood Thus pount has been referred to before, and wal be 
dealt wtb again in the éiscuscon of the manaer in which 
past and future are arranged 6s a sens, 

‘Thre can, I think, be hte doubt that, as an orgammed 
experience, space prnondes time A savage can find bn way 
About, even makes long voyages, when be ws still unable to 
tell the ime accurately. So, with ldres, apparently, time 
Duke less langely an thet exact thought than epace. We 
can compare wath this some of the dreams of adults which 
show 3 sumular contrast between the precinun of the indica 
‘tons of space and ome fx my own dream records, and 10 
the dream of others, = uo uncommon expenence to find 
the acommt dlivstiated by « plan, ot only of the actual 
things seem, but of parts of the house and landscape wisch 
‘wore invinble to the dresmar. Tame adicatons, on the other 


luapd, unless the dream gone incinded some special mari, 
0g, xaumaet sky ", are very rare, 

T have eft the matter of duration tll the end, becuase 
i€ fo the mubject of the next chapter. It in motioeuble that 
questions on it come low om the list io the fivt test, and 
it fs certainly ane of the aspects of time which caused most 
<iMculty 19 the organization of the calendar. The peyeto- 
Jogtcal ensans for this may be clearer later. 
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TYVE bave seen shat meanare of duration ate mventa, 

ata and that most children have connderable 
Aiicalty in Iaarnmg to use these measures Thu x partly 
us, in the case of the shorter roeaseres, ¢ g minutes and 
seconds, to lack of practice in their wet s alba duc, with 
‘both fonger ané shorter sneasures of tome, to subjective 
varlatlons of experience. 

Tn ordinary life we can make passable estimates of dura- 
tom ; x is only when we attempt a fairly high degree of 
ccurney that we notice our insfSomnces, Wo can guser- 
ally tell apprommately when we have done a morning's 
work, and, if a frend promises to meet nein talf-anchont, 
and keeps his word, we are not generally surprised by’ at 
‘eturning much toonse ot much later than we expected. On 
the other hand, if we try to extmate 30 mutes exactly 
‘there are very hkely to be considerable erorsn our estimate, 
‘rtors which render such an estamate wait for use sn a ¢0- 
operative socety. Even without exact measurements 1 
‘s comaon experience that time appears to wary in Jength 
according to the nature of the events which occupy it of 
‘the state of mond in which we are; and this expect 
naturally raises the question of how we estimate duration. 
Tt is necessary, however, fist to discuss the wature of the 
experience of duration. 
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1h.was said in Chapter TT that events mast be assumed 
to have a certain temporal extension. This means that 
experience, at any moment, isnot narrowed {0 w polst, but 
that « epacous present, ax William Jamas nazed it, exits. 
‘Whether this character of ternporal extensity is capable of 
any furtber anaiyss seems doubtful. It does not, however, 
form more than a part, wad perhaps not a very large part, of 
the wxperience of danttion 14 ws Know at an ordknary life. 
For example, suppose we are asked to estimate the penod 
of time dunng winch a pencl is held up, we can note in 
adéstion tothe mere expenence of temporal extension (e)the 
conscovssess of a suber of mental events, thoughts, 
Smoages, winch pass through the upd ; {8} a certain amount 
of fatigne of attentuon or of the eye musics; (3 oxtam 
changes:n the extemal envizcament. All these changes are 
casy to observe, and texr vanabions can be defintely asao- 
coated with the length of time to be estimated. But they 
ae not the whole of the expenence of duration, a5 we can 
see Krom carta contrasting expenences sx which we have 
the clement of change and extenaty seperated. Tho 
best example of change without the expenence of temporal 
‘extenuon isa dead faint, One moment we are standing up, 
‘th next, apparently, we are oc the floor. Theres change, 
‘but no time seems to untervene between the bergammg and 
the end ofthe fat Jn fact, tbelack of the ordinary tne 
spacing of events 1 the most interesting feature of the 
‘experience. A converte experience throws into promioenoe 
(ie extension factor, when there is, consciously, the minions, 
‘of change Tt often happens in games, feats of sal, or ix 
aclving problems that we become so absorbed 13 our ocempa- 
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‘ton that conscious refecton practically disappears. An 
ccaraman in 2 race mey bear the starbag gun, and then find 
that he is rowing the scond stroke, A child wallong on a 
wall may balance desperately at a dicult bat—end find 
Iuumael safely over it. I neatber case 1 there axy definite 
omsooumess of what happened during the stort perod of 
rowing the fiat stroke or ceguniag the balance, but the 
anterval does not drop out a8 io faint, On the contrary, 
it presents a pecubar quabty of great duration, quite 
dhvorcad from the ordinary measures of time We must 
then see im the expenence of domatvon these two factor, 
exteasty and obecrved change; the one, extensty, really 
Jying at the bass of the whole expenence, zoe a succesion 
‘of ducontinnous changes, sch as are experienced m a faint, 
would not gwe us anything like the adea of time we 
possess to-day: wisle the other, change, 23 hope to show 
Inter, becomes mereasingly important whem we attempt to 
cstumate duration; since st obvioasly varies wath dierent 
lengths of tame. 

‘Belore we can estimate duration we are faced wath another 
Aficulty ux terms of what isthe durabon to be astunated ? 
Doration 5 essentially a subjective experience, and it this 
contrasted with the expencace of suuituneity which $8 
concerned with external happenings, Of this subjechva 
cexpenence we have no convenient measure naturally van ; 
Heaano easy task to deve one. 

‘The early difficulty i estanating or representing duration 
fe the absence af x unit. Consdered from the subective 
standpoint there sno usit. How can one compare, from the 
pomt of view of expenenced darabon, the length of a 
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alght’s sleep, a spell of work, or ax unhappy interview 
‘with the dentist ? This is protably the reason why, when 
nits were invented, periods of the night were for s0 long 
reckoned in different unite from thote of the day. It uso 
‘explana the primitive preference for counting time by 
smmaltanaity rather then by duration, 

‘The duficalty was solved by externalznng duratoa, It 
was reckoned zot in subjective unlts of expenence, but ia 
movements of exteral objects, in fact st was reckoned wary 
much as equal times are defined in mechanics to-dey, 
by reference to the spaces through which equal bodies pass 
‘under sonilar Greumstaness. Actually today time as 
defined by the " pendalam' which, by an escapemeat, 
Jaas ns tucks measured off oa a whee! and cammmucated 
‘a dual; but, before ths was arranged, many semi-exact 
aamthods were ted, such as hour glasses or gradanted 
candles, or time was reckoned stems of space travelled, 
‘he tume taken to bot! s eankiree of vegetables, or to." go 
to the market and buy a water-melon”* 

‘The tendency to extemalte aay domtioa that has to be 
cotumated 1 a strong as ever today. The ordunary parson 
‘wham asked to estimate a short tsme adopts a method winch 
14 eaventially the same He counis the period in what be 
Deieves to be toconds, Or swings hia hand in the manser of 
‘a pesdulusa, This preference s amply justisid by expenence 
‘With a soiable method of tappmg.far greater accuracy can 
bb attained than with ertanates made witbost ite aid, ed, 
1m carta experiments I made, the error was between three 
and four ames as grent when the subjects sumply extimated 
‘the tims as wham they counted ix taps. 

9h ames", Phe, 


‘This obvious fact that it ss far caser and mare usual to 
judge the teagth of tape intereals ia reference to some 
regular physical eveat, hus led Mimsterbeng and others to 
Seclare thet al estimates of short times aze based on con- 
‘2003 or maomscovs counting of, ¢, heartbeats, or breathe 
ing. This contention bas not bess supported by further 
experiment,» and, xs far as introspection serves me, Tbekeve 
‘that fs quite possi to form estimates of time without 
‘wang any land of cowsting. It is thls direct extimate of 
‘tame wich w wabject to such great variations, and which, 
indeed, often appears to be aboeat—generally abecat with 
smaall Aldrea, provokingly absent om certam occusont 
with adate 

‘The asbaates of duration seen to depend on « certas 
von of attention, we both experience and reflect on the 
snccenton of experiences, ond if the dvinon of attention 
1 dentroyed, es when we Become exatedly smmeried in 
some occupation, we art apt to become ohlivions of the 
‘passage of tame. Thus faulare of the tame estumate seem to 
‘cor also an moments of exotson, whether pleasant or 
unpleasant, I have hed instances of it reported te m0 as 
‘cccurring dunog @ bombaniment, 2 concert, and very 
cute toothache, and sm all cases the expression was the 
same, "You lost all sense of tase, and could mot tell 
alterwands whether it bad lasted bows or minutes. 
‘A vanaton of ths espeneace 1» given = tht following 
account of = day's Sehting * 
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About one mouth after my introduction to front-tupa 
‘work on the Somme, in 3gx6,:my battahon was onfered 10 
asault the famous Schwabea Redoubt. As this was to be 
my first experience of going ‘ over the top’, it would be 
‘pardoaable and no exaggeration to deecnbe my Jeehngy as 
‘out of the normal, ‘My paricular company was componed 
‘of fresh and umtned young ten of Kitchener's Army, aa 
keen x2 powsible to dutinguish themucives, full of * esprit 
‘e carps and, alas, inexpenence. I mention this to show 
thet the prevailing feelmg of my comrades and myself was 
-exzteront—the exctersent xf you ike, of the chase, This 
particular attack was timed for shout 9 a.m. on¢ morning, 
ad was peeeeded by a temo bombardaent, which, a5 tt 
‘worked up to maxisiom tatenity, was met by a counter 
‘barrage from the enemy. All us turmal—for the earth 
rocked like the sea in a storm-—had the effect on our untried 
sen of strngmg them up to a still further atch of exste- 
oest, The sgsal gen, we deshod from what bad bee 
trenches towards the exexy’s Ines, fom. which, after & 
struggle he was dlodged In ourimpetuanty we somembat 
‘overran our objective. Thus neceawtated a halt, and the 
process of * dignng ourselves in’ to consolidate the gains 
‘won, Thus last 1s ons of the moat arduous techaical tasks of 
‘he infantry men. But the extraordinary part of this 
cexpenence—one quite apart from the novelty of texting 
war at fst hand-—was the ick my senses seemed to play 
‘me with reapect to time. 

“ Froathe sual of our officers to charge ust the cose 
of the preliminary work of digaig is, at the going down of 
‘the mun on that October day, the operation appeared to me 


‘to last, say halan-bour— nay, pechaps hardly so much, 
‘The san soomed literally to move vaably in ats semi-cirele 
from horzon to horace, As excitermnt died down, end 
homie self-control and appeniseroent remmed its sway, 
this carious delsmoa—if rt was one irom a saentfic stand 
pount—was forced upon my aotice, and bas remained one 
of my most string memoras of the Great War.” 

A sizalar Uuston occurs frequently oc walmg suddenly 
‘froma deep sleep t some unusual time One quite unable 
‘to eatimate the time one has been ackep, and the fint 
tendency 1s to assure that its morning A sheper roused 
after only a few muses’ sleep wil ask it is ume to get up. 
Thave wakened at 3am: October and guatiod that st 
‘was 6am, mussterprenag, in my sleepy condition, moon- 
set for sannse. Occasionally, the bebel that 2t ws moming 
is strong as to produce an optical i™luson A Scotch 
woman (a student) of very regwer habits was soosstorned 
‘to wake by ap alarm clock and call the servant. She had 
een workang Inte m bed, and went to deep at mdzight 
‘She woke, thought the cock lad fad to go of, struck a 
atch, and fooked at stand caw that st was jst past seven, 
She called the servant and put the kettle on and went back 
to ded, and began working aguin. Presently the servant 
camo in gwgating ‘" What ime do you thm rt i, mits?" 
 tout7 45." Nemuse, quartz: to two.” And whan she 
looked at her clock again she saw it was 20, 

In all these cases the illaxen appears fo be de to the 
tumple absence of rea material on winch to base the est 
sate leading to a misinterpretation of soch indications a1 
are givea from mithoat. Suilarly, in ordmary working hie, 
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‘the people who are most liable to“ fonget the fame ” are 
eqnenlly those who possess most power of absorbing them- 
elves i an dea or conversatos, 

A certain amount of attention, therefore, needs to be 
sven to the passage of tine, as auch, if it sto be estimated, 
and the folowing factory aze wanally mentioned as asiecting 
‘as wstimate. (6) The sumber of events occurring 12 the 
period to be extimated,* (i the plesactnea or mnplensant- 
neds ofthe expenence} (¢) the amount of attention devoted 
‘to tine, xs such, Gurmg the period Tn the ordmary cour 
cof events it is asumed thet the greater the somber of 
events, the Ionger the ponod pps, the greater the 
‘intsaniess the shorter, and the mort attention devote! tn 
‘me, as such, the longer. When we get plessantness and a 
large umber of events combmed, as io Willam James’ 
‘example ofa period of travel, the events re essomed to pass 
quickly but to appear log in retrospect, ice werma,a prod, 
of wnplauant dullness is long to experieca and short to 
look back on. 

So long es these diferent methods of judging time are all 
teung employed, or could all be employed, as they ars, oF 
cookd be in any of our ondinary estimates of tine, st io 
exceedingly diicalt to aanga the nght degree of wfueace 
to each of them, There have been vory fow experiments 
directed to discovering the effects on tie estimates of 
variations in the manner ia which the time 6 spent, and of 
these few some have fallen into an eror is relation to the 
‘we of the term“ number of events", or sumac phrases, Tt 


2 We, James, Tatil of Pte, oh st 
eaten Conger of Peay to Ma 108, 
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appears om Willa James’ account and from others also, 
‘that “ event is taken primarily in the sense of extemal 
event. In duuenaing extimates of time mock a veatrichon 
faacmsfake. “Event” should be vied inthe sense of mestal 
event, and meen any sensation, thosght, or wnoton,cf which 
swe are consoout, whether this “avent ” comes from ovine 
or is of mental ongin only Bot this of course introduces & 
ew dificalty , wile iti» poambie to cantroi the external 
‘events and produce 2 "led of" empty” latarval ut 
‘il tis vory hard to control, and harder si to register, the 
‘ow of“ meatal events” which past the subject's head, 

Tes easier to contol the pleasasizes Or mplessantseas 
of the img of w hme interval, and tbe fllowng exper- 
seats were undertaken with the tention of investigating 
‘this factor in tee extsmaten: altbongh, as wall be eon, the 
esta are actually more coaceeaed with the Get of the 
actors mensoned * 

‘Aa al the estuvates wore wade as pert of time expen 
meats, the amount of attexhion devoted to the passage of 
‘ent, a such, wa practically constant 

‘Tho plan of the experiments was sissphe. The subject 
‘wan asked (a) to estimate, in tarms of seconds or munis, 
the time that a pencil was bed up, or Q) ia some serie, 
to stat 6 stopavatch abd to stop it when certan number 
cofseconds had lapsed Some lack of precsion was invalved 
in mthod (0); bot as the tines ured 1s ths expenmeat 
‘were comparatively Joag, is wat not cerioak Thre 
cies of expetinents were undertaken: (1) & tral cetes 
in which Mand ¥ acted alternately as subject and 
experimenter, and method (a) was ‘sed; (2) a nevis coa- 
1 The tomng eperiuntswencogeaiy pobited a GAB. Py. 
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iucted by the waiter alone, using method (#}; and (3) ane 
in which the wnter was aubject and O experimenter, both 
rethods of procedure being wed. The times vened from 
tne oF two seconds fo ons minste. 

Tall thee senes of experiments the effects of prachoe 
were, 40 far ox poantle, guarded against. In (1) neither 
subject Imew her own results, though the course of the 
experiment naturally familarisod ber with the different 
‘periods, Im (2) no special preceutions could be taken 
wus the writer was warkang alous, In (3) the mbyect had 
‘no Imowiedge at all of her resalis acd was not using the 
stop-watch for any other parpose at the time 

In all cases the estrmates of time were made in sets of 
trom wx ta sight estmnates ox exch occanon For each 
set two metsures were calculated ; () the average perowntagy 
‘rot, inmepective of ago, (i) the peromtage mabe of the 
extumates as a whole 10 the actual tame. Of these two 
‘measures (i) ehows the general correctness of the teres, 
{n) shows whetber the time as a whole sppeared too loog 
or too short, the ratio of course being larger thas 100 
Ja the former case and eoaller sn the inter 

Esperwount 1 The results obtuned trom subject N 
show considerable iregulasty both as regards atvuracy 
and the comparative length of the real and apparent time 
‘There is no constant tendency to judge the tunes as ether 
too loug os too short , end there is no sign of smprovement 
with, practice 

A larger number of attmgs wete obtained from subject 
Min all 1g epread over 16 days. The results were 
‘amily to those from N, exoapt that the iregulanties, 
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are greater, the average error varying from 60'S per cent 
(ene 2) to 64 per cent (series ) and the rato from 153 
rough all degrees to 58. As in N's reeults, there 18 20- 
defaste practice effect duvoerubie. 

‘Towards the end of this senes of expenments the effet 
of pan on the tume estimate was studied. At the beginning 
of a mtbog the subject started to smoke, and whenever 
the expenunenter rused the pencil the brought the hghted 
end of the cigarette ngamst bes basd, keeping xt there tll 
‘he penal was lowered The following table saves the 
reruls for that sitting (No xi) and for the four sittings. 
which preceded and followed st m the experiment, the 
latter were camed out under approamately the sune 
conditioas exeept for the pain. 


Tacs Set 


Kost astmg ee 
Nutinesete 32 
No.of evumates with — exer 3 7 





Trecetage rut bo aciasl tome 10598 BH 
‘The result is smteresting and was quite unexpected. 
Of the five vets here gives, xn (the pam somes) bay the 
sanallest error and the percentage rabo 1 nearest t0 100. 
Tt contains also the only quite correet estimate in the 
five wees Taking the results of the whole expenament 
for Mf, xn is the fourth best as regards average error, and 
‘the percentage ratio 1s nearest to x00 1n the whole series, 
Tt ws therefore one of the best sets of estimates, and m it 
the estymatsd tame shows least definte bias in ther 
dirnctoa. 
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Experiment 2. The crcamstances in which this series of 
‘experiments was eanducted were intentonally very vansd. 
‘Tue sens falisinto three groups—{e)ematart,()}Sncomfor, 
(9 in the railway tra, whock are not motually exclusive 
‘The conditions onmsidered comfortable wero—{a) ix bed at 
‘ght bofore setting down to goto sleep, (2) 19 a roan alone 
‘during the day, (¢) m the tram when the experimenter wat 
40 0 compartment which was quiet and sofficently airy. 
Discomfort included (4) the prick of @ pus, (2) considerable 
Inonger when waitwg for a rota), and (¢} stuffy ralway 
carsiage with o serssming baby sn it, Tt wall be observed 
‘that the expecinests performed in the train inlads con- 
‘stions both of comfort and discomfort. In cartan ot the 
cexpariments under comfortable oamdibons, an attempt was 
made fo fx the attention by listening te (without counting) 
‘the Seking of clock in the oem. Inll, y2sets of estimates 
were made, the expermment lasting over 12 day, On many 
‘occasions more tha one sot of estimates was made at a 
sntting, the sobyect Jawng only long enough between the 
‘eta tu prevent fatgus oF to make changes in the condstons 
‘Except in special cases the subject allowod her thoughts to 
wander. When the experiments were carritd out i the 
‘mun abe usally looked out of the window. 

Dividing the renuits into three groops—Comfort, Dis- 
connor, and Traun—tbey are as follows 

Tames 


Ara Feneriage ate 
pocemnge oleate to 





‘Tol We over vcrme acral tame 
Seg ne men) a 


o 
tm 6 => oe 
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‘The Comfort and Discomfort results are practically 
‘deatical, the tendency being for the subject to find tine pass 
too quickly. The results for expmments dooe ia Uhe trun 
‘are markedly diferest. The average error is rather large, 
fand the ratio shows that the aubjeet found the tame too 
oug That thos ceva ix not doe te feelings af comfort of 
checomfort is shown by the fact that the tran series inluded 
conditions of both kinds, and also by the results of certain 
comfort and discocafort series which were expressly arranged 
‘to be domly parallel fo each other, and in which the raza 
were practeally identical. 

Subjectively the distinguishing marc of the tram expen- 
cence was that the subject was continually catartamed with 
‘the scenery or the movernents of her fellow travellers. On 
‘the other occasims when carrying out the expenments 
she wazalona, and though fer thoughts wandered, they did 
30 without much external provocation. 

Tn tome of the expermments, a8 etated above, the enbject 
attempted to keep her thoughts fed on the telong of a 
clock, Tas vas always done under comiortable circum 
stances and the senes was made parallel to other eumfort= 
able senea, durmg which the mmd sas allowed to wander 
‘The reaults of comparing five verea when the xttention was 
‘ns fixed wath five parallel ones when rt was not are : 


rome 


Mo of ao 
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In these rerlts the average error is approximately the 
saz; bat the rato is lower inthe serien wath the attention 
fixed, thas thowing that the tte seemed shorter. Now the 
fabject had a strong objection te these experiments They 
were distinctly more boring than usual and the attempt 
1 attend to the ticking and so exclude irrelevant thoughts 
savoleed an unpleasant afort. At the same tie, an so far 
as this attempt was saccestal, the “ausoumt of thought 
during the intereal of time was decreased, 

‘The extreme percentage ros are“ Attention fixed" = 
75, "In fhe train"*=306, while the ratios for Attention 
Free, Comfort and Discomfort senes are antermediate 
‘Thus meas that tame seared shortest when there was least 
range of mental actinty, longest im the tram when there 
was mont, and intermaduate in other cesmstances. The 
‘leamniness or unpleasantness of the expenence seemed to 
nave little eect 

Eeperonent 3 Tn tho interval between ts and the pre- 
‘onimg experiment, the wnter had worked out the enults of 
coxpenment 2, but on 8 buss quite diferent from that gven 
shove She did not, therefore, start the following expen- 
iment with any dette theory prewacang her rand, 

‘Two mts of experiments were now curred cut each day, 
ene in the momung abeut 10 30, the other in the evening 
about x1 o’lock The morming experiment consisted of 
he series~(x) the procedare besng at im expenment 1, 
(@) with procedure as m expenment 2 except for the fact 
‘that the subyct did not record ber own tues, (3) asm (2) 
xcept that the subject was reading aloud from a book (a 
‘translation of Gogol's Taras Bulbs) throughout the whele 
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experiment In the evenmng two sets were perfarmed—xa 
sand aa—the procedare beng the same x9 for (1) and (2) 
above, except that the subject was always scsckang 
‘The results are as follows . 
Tama 1 
Movaing Sapient. Set 
fw AB 6 Dk 
‘Average pereatage ares 


be 


Semi wes 33 07 852 
2B Se as 
3m ont bt fy 





‘esrmage rie of emma oat tm 
om ee es ae 
28 8 & 8 & 
Doe ot 
In these renlts the average eor 1s apprompately the 
same for tenes r and 3 It 1s hightst for senes 2 This 
shows that the grave dstracton inadent to readuag aloud 
bad no preyuducal effect om the power ta mate fama 
‘The ratios, the other hand, show that reading increased 
‘the apparent length of tune The whale tendency 1s theta 
cexperments was to judge time too short. The result of 
reading w to make the estumatad tome appronsately the 
same aa the real te. 
‘These results amv m accard wath these of axpenment 2, 
‘There the moverest of the train made the time seem 
long , her reading, with its consequent production of ideas, 
has the same eect 
‘The evenung expanvoents werm intended t test once agam 
‘the efeet of pam om estates of tise. Asam experiment 2, 
‘th pain was a faicly sevece bora fons a gtd cigarette 
Jn the follownng table the pas seria K 
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‘Asin the moming exponents, the rocadu of 2a ge 

lasyee erro than that of x, but the diference is ot 20 

rmetked, ‘Tho ratios are closely sumar, the tine always 
appearing shorter than is rediy 
Tone ¥ 

erg Reprmen, Sabet 3 
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‘The pain senes—K—as distngunbed by hevng the 
second largest arrer so the genes, but this error as always 
sm themmesenso—negative The times, therefore, appeared 
ouch too short Tn fact, the rats for ts sanes 18 almost 
the lowest (cf expenment x} m the whole research Ths 
apparent shortmung ofthe fume sems to be due to afzation 
of the attention comparable to, but more extzeme then, that 
1m the series when the subject ltened to a clock ticking, 
‘The pain senies in expenament £ bears the note “I thm 
did these extimates well, 28 my attention was fixed.” 
Chance providing an opportmmrty i an acute attack of 
earache, an attempt was made to earry theve experiments 
fm to the estimation of longer periods. The abject M. 
attempted to estimate an mterval of five minutes, unng 
‘method (8). As no expenments of ths kind had been done 
for many months, the subject made one estimate overnight 
‘tm got an appromate standard, and then the four eshmates 
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given below next momung The rato of extunated ta wetual 
tome were 
a8, 212, 107, 110 

In Gl eases the tame appeared slightly langee thas realty. 
For sumlar estimates made under mareal exscumstances, 
compare page 137, where the times grve ratios of font 
4338-105. ‘Ths estimate of Time, thereore, even for same 
‘what longer periods, docs not seem to be slteed by dim 
comfort. 

‘These expermments, thes, confirm the stetement that 
_m cotumatmg fume we rely on the amount of mental content 
‘expenenced dung that tama, and are against thast who find 
‘the determining factor of the extunate 10 pleasure or ais 
Pleasure Time which has bees filled by many thoughts 
appears longer, whereas time occupied by few thoughts 
appears shorter In particular, time spent in the trun of 
‘reading seems longer, tre when the attention 36 xmmobie 
lized by a ticktng clock, or yet more forcibly by pau, seems 
shorter On one eceauon 1a the momang senes of experi= 
rent 3. the subject felt that she bad ven unusually correct 
estimates Her mind was clear and empty , no srrevant 
Seas untnuded, and the xdea of me was Kept clearly belore 
‘the mind. This series was E2 It will be seen (Table IV) 
‘that the error is the largest in the sens, and the rato the 
smallest. Thas on this occasion time passed at its fasest 
for that experinent 

A crocal case is that of wasting fora lend whe fl to 
keep bis appointment The generally accepted analyas of 
‘the situation is that one has mothmmg to do, therefore the 
experience 1s unpleesant, and therefore tt seems long. The 
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time undoubtedly seems long and the experience is un- 
pleasant, but itis wot certain thet these facts are causally 
‘counected, Ths wopleasant feeling tone may be dat to a 
‘thwarted conation. We lang to be away to our destination, 
‘to begin our tall. Our pnde ws hurt by beang thus kept 
‘waiting throughs another's carelesines ; we are worned 
Jest we shall miss oar tram or get no suppers The apparent 
length of tame wore to have another cause So far are our 
mands from bang at rest and unooeupted, that they are & 
‘vary frenzy of wouring thoughts They sirarm with words 
cof reproach, with anmuows specslatsens as fo the cause of 
elay, wth plans for the future, ete We will ot Jet our~ 
selves read, but tum the pages ofthe books on the nearest 
‘bookstal, trying by the greatest possible number ofstimla- 
‘bons to distract our minds—and so we ancteass the tame of 
‘ue torment ' The apparent length of ume spent mm waiting 
is due rather to the number of umpressons we force upos 
ourselves than to the unpleasantness ofthe expersence. 
‘Thus prnerple, that apparent length of time depends on 
‘the amount of meatal content, 19 also an accordance with 
(general expenence A penod of travel may seem Jong in 
experience as wall ag i cetzompoct Twenty-four hours 
‘which the wnter spant «a Pans seemed, and sees, about the 
length ofan ordunary week, and x wasa pleasant expenence 
‘On the other hand, days of joy when the attention 1s focused. 
fon 4 nngle beloved object ly past The case of 2 woman— 
 oofleet from insomas—s qaoted by Binet? whose lear 
of not getting her Sve hours’ sleep made the mht appar- 
ently pass in a fash We cam aio explam on the same 
1 och de Pc, 1903 
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basis Janet's observation that years aaeas to pats more 
‘quakly with ancreasing age. In old age, it takes longer to 
arrive at an idet, longer to act than zw youth Therefore 
‘the years uctually bold lows for the old. Thus ws ab exer 
‘explanation than Janet's ows, and perhaps better thas 
James's * 

With this theory cegarting time estsnates we muny cOt>- 
pare two well-known facts. (4) when a pecton is asked t0 
fstumate the relative length of two hustoncal penads— 
fg, of asked whoch was the longest tune, from the first 
anvasion of Bagland by the Romans ta the Noraurn Con- 
quest or from the Nortazn Cooquest to the present day— 
‘bets hkely to judge that penod to be the longer about which 
hhe lows the most. Abundance of cantent will give the 
sampeetson that the tine tsJong , () the lina of Sled and 
cepty space. Here in the ceaim of vsunn we have the same 
space i filed at appears larger than one which 





1s empty. 

The farther queston naturally arses as to whetber the 
apparent leagth of a pend depends duretly oa the number 
of mental events which cccur dunng the penod, or whether 
wea mtmated in some other more complicated way This 
ppornt can hardly be made the subyect of exact investigation, 
‘as we can scarcely control the fitting thoughts of any 
subject, however conscientiously he concentrates on some 
particular object. but rt us posmble to use a metronome ay 
1 rough test of the effect of a diflenng aumber of external 
lappressions If estimates ace made when 8 metrenotve ws 


Re ptr, wot 
1 Prat of Poste, x7. 
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set Hang 4o to the minute, and then when itis ueking at 
208, the time should, in the latter case, appear five times as 
Jong ax in the former, suppommg always that there is a 
ceuct correspandence betwee tht number of events and 
‘the tine estimate. The results of experiments show 0 
such effects, Deeamse every sujet Imows that in one case 
‘the tclang is ata greater rate than i the other, and males 
sllowanoes accordingly. What actully bxppeped was that 
‘me seemed a little longer with the fast ticking ; the ratios 
Deing (av. of r0-sabjects, 3 estimations each 13446 with the 
slow ting, 147'3 with the fast. 

One subject in this experiment (his remlts are excluded 
bore) illustrates « danger which attaches to al! thee 
experiments on duratias—the tendency for esbunates to be 
flected by all eorts of (expermentaly) irelevant factors. 
‘This subject is a calm person, quite free from any nervous 
excitabvity. He was the only ane of the subjects who dx 
not find the time toc loug and who &3 not complam of the 
‘aise the metronome made His rato for the slow ticking 
was 72 and for the fast 24 When asked for mtrospections, 
Iie said, " The slow ivegulay and no belp sn judgang, nd 
the fast 2-1 kept saying to myzeif,* the damned thing is 
trying to hurry me, but 1° renst si’ In thas be was 
a sucecasfl that when asked to give a time of 35 seconds, 
Ihe gave two minutes three scans, 

‘ea posuble that itis not only the number but the die 
conpectedness of mental events which affects the judgment 
‘of duration. If we we thamung about a singe tome, 
smamber of idea, all relevant to that tome, do not soem to 
rodace a lengthening of the time eomilar to that pro- 
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‘duced by a number of disconnected events or ideas. A rough 
cexunple of the effects on the sense of time of contmeal 
<ustruchoa 9 worded by 1 xide on the top of a Loaden bus. 
My own expenence is that time estamates mer those cir- 
cumstances are extremely marelable, and that tse appears 
‘very long. Its only a definite knowiedge of the tune a ride 
takes which enables me to form any iéea ofits duration, 

‘Tere Ua one set of facts which appears to be contra- 
tory to the above, that isthe power fo wake from sleep 
‘ta given hour. Many people elim to be able to do this 
nth great accuracy, but the defnite experimental revolts 
are scanty. 

‘Techusch has made obeorvations ox jumself and Vaschude 
‘has condacted experimen's ou imeelf end 33 other subjects. 

‘Tochisch notes that hus error in walang rarely exceeds 
1§ munutes, and u on the average x3 munutes, and he always 
‘wakes earlier than the hour named. 

‘Vasclnde is primanly concerned with proving that the 
rttenton i active durmg sleep, and that the fixation of the 
attention on the hour of wakmg effets the character of 
the tleap. He states that only three out of his subjects 
found that they slept absolutely normally under the par 
‘tenlar circumstances, and that in two subjects, apecially 
stadsed durmg the might before walang at a set tune, the 
‘alee rats was above that of the subject in ordmary aleep, 
tnd that there were marked sgn of disturbance, creasing 
‘as the time of waking drew near. 

‘As repurds the power to walen at « fixed hour, be found 
considerable vanations with sex, age, time of year, und other 

a md a rs ht (BED, 
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factors, The average error for his subjects was 2x minutes, 
‘One subpect in seven expenmments had erory which waned 
‘rom 4 munutes to $7 sooonds, On the other hand, one young 
‘woman was quite incapable of walking lreef, aod woke af 
uch ast bone 25 minutes late On the whole, the subjects 
woke early (a8 early to § late), and woke more enaly 
summer than at other seasons. The younger found it harder 
‘tm wake than did the elder, and te sobjects who bad had 
litle or no eden wok core exactly than the etvcate 
‘Thnrteen hughly edacated persons had an average error of 
2 minutes with large maividual dilecenees, Those wath 
a radumentary education (6) had an average of re munotes 
430 secouds, and three subjects with no education gave an 
average of 7 seconds woth very small mavvidual vanatioms 
‘Vaschade farther fs that the accuracy of waking ancreases 
6 the time set approaches the normal walang tue of the 
subject, If, however, it is later, the ero tends to crease 
greatly. This, however, 1 not so with all subjects 
‘Vageinde’s beets were specully chosea for ther powers of 
‘waking, and when I have attempted to repeat the 
capenments I have been keenly couscous of my mfcnor 
powers My expenments fall into three groups. AI 
attempted to wake, with xo intention of getting up, at 
4am, B The tre set wes Gam. Tagum dd not get up, 
bot just looked at my wateh, C The tune set wat 8 a 0 
Thad a parteular reason for waking at that hoar, and had 
‘0 get up then. The results of the serwes show marked 
Atlerences In A the average errors +7 minutes 30 seconds, 
1 only woke once—near the tame set—and then went ta 
seep again. In BT woe up too early and dred and woke 
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until approxumately the nght time when L allowed myself 
to fall asleep. The average error Jor the fit waking was 
¢ : four umes 
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showed during sleep signs of excitement which did not 
‘ecu on otber occasions, and that this excitement increased 
as the bour af waloog drew neacer. The sleeper clearly baa 
‘tas attention occupied, amd this increasing excitement is 
‘mace natural if ba 1a attending to extemal indications, 
which snore and more clealy epproach the state antior 
‘pated, than ithe i marly making an estimate which would 
involve no progreasve excitement. 

Farther, 8 we all know, the plan generally adopted by 
ne who wakes to waka exely x to Sx the hoar of waking 
firmly in mind, and net to calslate the distance m tune 
‘Detween the hour of going to bed and the time set for getting 
ap. Moreover, experiments of Professor Boring’s* have 
‘own fhat it fs pomible to make a very good esumate of 
(he time of walzg by relying on sock “ cus asthe feehngs 
of fatigue or restednest, wiSch indicated the duration of 
Ap, of inertness or the degree of sisepnese, which indi- 
sated the depth of sleep, and bodily coes such asthe course 
cof the excretory and digestive functons.” 

“The truth ofthe matter is probaly coatsined in the old 
fry tale A poncess ox a journey once changed clother 
with her maid to prevent ber sdentity beng discovered 
On thwic way they took refuge ina caste, The 
knight who owned it Dea attracted by the seeming 
maid wished to decide whuch was which, and asked the 
princess and the mad the following question + “How do 
you know whin to get upis the moraing ?“" "Ob," suid 
‘the dinguised prizorss “sa the moray dhe rng which T 
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‘wear on my Singer turns cold, and then I know it 9 tune.” 
‘The mad, who was dressed as the princess, replied, "At 
‘honte when T milk the cows in the meming T always take a 
drink of the new milk, 30, when T begin to feel Unrsty, ¥ 
Iknow st 1s time fo get up and have my drink.” These 
ancwors aft the might in litle doubt as to the identity of 
hs vistors 





HAYTER VI 
DURATION (Coxnmuxo} 
"THOUGHT the exumate of daration depends ars 2 the 
snunuberofevent which occur duringa pened, that snot, 
T think, thetole cntenion exxployed. There a very common 
‘Mumoa wluch suggests that tnother factor 6 svelved 
fume extimanon. It has frequently been ated that Joog 
dram, appeanng to last some hours, may occar in a few 
saimules or seconds 

‘Aa extreme axazaplc of ua type of illamon as aSordnd. 
by the drmam of the Marque de Lavalete, wise oocared 
‘whe ba was i prsoo dung the Teor It occoped the 
fow moments dung wisch midnight was stakang snd the 
‘guard outnde his door was beng changed The dream mane 
as follows (have sumewhat aBbrewated st): 

"Twas n the Rue Saat Honoré. It was Sark and the 
stones were deserted, bot soon a dshased dull murmar was 
heard. Suddenly a troop of horsemen appeared at the end. 
of the street. terble begs, Dearng torches Far 
‘Sve hows they passed me by, ring at fll gallop Alter 
‘hem came a vast number of pun carmages leaded with 
dead bodies." 

“Tu aawom occurs mm many cases, but notin oo string 
form The mam difexity um etudying dreams of this type 
fs to ducover the maxmam time within which the dream 
ocourred, Whea we know ths, we know that tbe dreem 


3 Quoted by Toblomin, Des anaes bx emp dent boots 
somsh ano 
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‘canaot have taken longer than a certain time, and ao we 
Ihave some measure of ths shusion. Cocamonally tot 
[Possible to deternme the tne, as in the dream gives above, 
or m the followmg dream, whch the dreamer kindly 
‘old me. 

“When Iwas demonstrator ina physiological laboratory 
‘Moana ard to wake m tbe mornings One day my father 
came up with a bell and rung st once—up and dowa—t0 
‘hat at gave two strokes T dreamed that I was ready to 
lecture and rang the bell fr the body to be brosght = 1 
‘save my locturt and dhwoctod an arm, and rang forthe body 
to be removed. The dream oocurred between the two 
stroies of the bell 

‘On occasions, T have observed he total length of sleep 
1m which a deeass has ooareed, but in these cases the time 
‘even imelndes faling asleep and waking, and the exact 
length ofthe dream u therefore uncertain. 

N donzg before getting up in the moraing Total tine 
cof deep eight minutes The dream ran 

* You and I have been all round a Mentally Deficient 
School We have watched the children, talked to the head, 
and dieu’ Blake wth tam (only it was really Fru 
Angehce). We were quite lesurly over st. We spent the 
‘whole afternoon there." Agam N., docing in the afternoon. 
Tota) time of sleep soc minutes. She woke saying, “I've 
‘etm havang such alot of dreams and domg so many things ” 
“Tha dreasn ceparted was, “I was on uz expedition which 
‘came to a river which Rad to be cross ; we made prepara 
‘hows for croming, some stack ia the mod and stroggled, 
sand alot of other duags happened” 
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‘Attempts have beea cade to abow that dreams ae 
fnstantaneous, and the argument is generally based on 
reams which lead op to, end texinate in, some striking 
vent which is dely oomected wth ax external stotus, 

ream ofthe French Revolution ends on the scald, 
and the dreamer wakes saddenly find dha the eal at che 
Tread of hit bed has fallen acroct hin neck! It then 
supposed tht these dreams ae relly constructed backwards, 
ic. the falling bar, which appears on the end of the dreaz, 
really starts at; and the preceding gart ofthe dream is a 
rattonaizabon of flu event, ands thought of between the 
‘ax tovehing the soeper and his apparent anstantansous 
swalenmg. So Srmly has thus theory taken root that 
articles have bees witten explumng exactly bow this 
remarkable mental feat can be ancomplished* Koweves, 
there seems not the slightest reson foc supposing that 
reams conores to this theory In the Grst place not all 
extemal events that weave themsclves into the tse of 
cour dreams We are far more clten wakened out of 2 
dream bysome ncongruons event thax enabled to :neorporate 
that event 10 our dream Seoanly, to scarpt the spond of 
dreams demanded by this theory 16 to render mental 
Proms ix sloep little short of miracalous , and Da Pre? 
1m hs discussion of these dreams, boldly foriakes maa aad 
rvokes God Thirdly, there 1 « certa assoant of evidence 
from dreams thezselves that they sv not matastanwous, 
sence extemal events which occur at oatain intervala 
apper, whan they form part ofa dream, as separated by a 

1 Maer comme tre 
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certain time, thovgh the dream tims may not be the same 
ss the actual. Tho folowing is « dream of W's, 

“T was ging » desonstraboa lesson, and all hough at 
‘hare was a low bum. I tri to locate it in the class, bat 
Loouldn’t, and I went on talkang I scemad to get through 
ute alot of material, ekhough I can't remember what it 
waa, Af last T found oue elnld sn the back row vas 
humming on one note 1 stopped her, and sbe langhed. 
woke up, and at once noticed the ship's mrens, which 1 
can hear Each boom lasts about 20 seconds at longest, 
T reshzod at once what the nove 1s the dream had been,” 

‘A dream of L's 

Luna her father asd his frend weat out for a walk 
Aogether. The frend wanted to Soot pigeons, and Land 
‘er father went on in advance to pick up the birds. Bang! 
he whot, and the bullets went whuzrmg past their ears, They 
looked for birds but found none, Bang'' he shot ages, and 
the shot wont rather highar, bat sill dangerously near, 
‘They went on looking for birds, He shot w third time, 
Bang! nght over the top of a thom bush, Then they went 
on ther walk. 

In this dream the bangs seemed « tng time apart, about 
halt an hour, perhaps The dream oocarred just at the 
‘ame to getup, and there were three bangs outa the howse 
st thos fume, but they were not sn reality more than two 
seconds apart. 

have attempted to do some experiments connected wath 
tis ime spacing of exterual ovents m éreams, ‘My results 
are scanty owing to the dificalty (c) of bemng sure that 
the subject m aulaep and sot merely tying quet, (2) of ering 
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‘a stimulua which would atiect her dream witbuutwalang her, 
‘The summulus which was found mest manlactory was a daw 
‘Presmare on the wnst or hand. A (ouch on the face always 
‘woke the subject. ‘The presaure was considered hard enough 
when the subject moved. Here are tito compuratvely 
smucomafel attempts Subject N. 

T took her weitt and pinched it till she moved, Then 
‘waited § breathimgs (the woke if I chicked my stopwatch) 
‘end panched the wnst again. I woke ber at once and asked, 
‘it she had been dreuming. She was sieepy, and answered, 
"Twas chimbing down the rocks at G and ropy seaweed 
Jkept lashing out and catching round my ancle and wrist " 
T esked, “How often did xt beppen?” " Eeery time you 
Pt ont your hand go (showed wath nght band, the one Fhad 
inched) rt caught ” 

‘In tina dream a double pench ss represented by a plasality 
of "catchings, but the mumber 1 not well defined Tn 
‘the second experment only 2 angle pinch was given, and in 
the correspondmg dream xt ig tepresented by a mangle 
contact om the hand. 

Subject X- 1 took her wnst aod pinched st us before, and 
‘woke her about three seconds afterwards, Sbe sud,“ Iwas 
Grenrong that I was falling over the cfs at C then a tree 
ccanght my hand, apd then Iwas faling, and somothmg 
‘canght my kuee "Tn my own case I bave wok from 
4 dream of workmen hammenag to find the Blind flapping. 
at just che mame rate 

‘Theve observations indicate that dreams have suficent 
aration to allow of the representation of events separated 
Dy a certain intecval of tame, there 5 no mead to imagine 
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fot them say mystic quabty of sstantancoumess ; 20s, 
further, wit necessary to amagine that the mate of thonght 
in them greatly exoveds that of waking hie Many of the 
‘dreams which uppeat te contain many events, and wloch are 
Judged as occupying a long tine, seem on raexion to have 
very tle content, In the dream of the dissection, the 
Areamer stated that realy his lectare had no content, In 
4 deeam of my owa, which occurred x «four munates' daze, 
vas taking 8 Tati clase, Ons culd arked me a questinn 
about the parts of fo, and then "tere was geaeral feeling 
‘ofmmuch questioning by theclass I thought Lam managing 
this Inaon badly 25 T am so sleepy today" Tho dream 
appeared to be the length of an ordinary lesson, but the 
dream content was extremely scanty. Ta a mar way, fa 
‘erton talks So Tus sleep, only = Sew words, ora disconnected 
phrase or two, may be uttered; yet the dreamer anerts on, 
‘waking that he bas cared oa quite a long conversation. 
ts quite posable, thereiore, that the content of dreams 
1s often far less than the record of them would lad us to 
amagme, eves though 12 some of them the speed of thought 
ray be greater then that of ordunary walang fe. 

‘We can attempt to eatimate the rate of thought during 
‘waking Ife by allowing a series of amages to pass throogh 
‘our minds for a set pend eg. x0 seconds, and then eoceding 
the senes 

‘Suppaung we attempt to for a sence of vasul images 
(or to think of a amber of events, the rocont of thoughts 
ddurmg 1 pend of ten seconds may ran something lke this 

Subject C. (a rowing mas). “ Went down to barge; sat 
bout ; coach did not come. At Tast coach was stn erasing 
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cover from Merten barge to tompath Got ato boat and 
ruahed off. Then we rowed a bad Gira stroke and paddled 
down to the Gat.” ‘Ths would make the record of quite 
‘fast ong dream , yet when the subject guessed the period 
‘whnch bad olapeed, he thought xt wis foor etoonds Tn 
expemmenis oa myteif the record of Images dunng ten 
seconds ia rather abarter, but would stl make a fais dream. 
‘The samme Rolde good for other subjects, and, mn all cases, 
‘the tone occupied war estinated xs too short, usually ander 
Delf ofthe actual tine, From tht Int fact would appen,at 
we may assume that estimates of timede depend rainly on 
the number of rental events, thatthe rat ofthis thinking 
“to order” ie slower than the nocmal. It seems, there- 
fore, that in most of the cases there 8 Sime for the events 
of a dream to be thought of, without presuppoang any 
marvelous increase m the rate of theoght. There i, more- 
‘over, another point. It ss posable that some typis of 
‘thought ead imagery may be specdlee than other. Ta 
‘walang lle most people have s0 definite a preference for 
ne form of imagery that st is dufieult to get realy com- 
parablerecords of thonghtwhea uss other typeof imagery. 
Tn my own case a vory noborable change tas place with 
‘oncoming sep In ordinary walang life my imagery 14 
almost entsely Janasthete-verbal, bat, just before faling 
salep, visual imagery predominates. 1 therefore made time 
cotimaten under three condhtions i order to see uf there were 
any noticeable diferences. T attempted to estmate the 
tome by starting my stop-watch apd stopping st when T 
ought that a penod of fee samates had elapsed. Tn all 
ates when T performed the expenments, Twat lying down 
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with intent to go to sleep. in the series called A. T was 90 
sleepy that my imagery was veal, x B. T was fairy sleepy, 
‘but stil thinkang in words ; C. I was also fairly sleepy, but 
‘was telling mysalf voroe story or other. I made eght 
‘esumates in each sens, and they were made on differant 
cccanons and m such am onder at woald distribute the effect 
cof practice equally among the series. Tn all the series 1 
tended to stop the watch too soon ; 1. tame appeared longer 
‘hn at really was. Thus was most marked m senes A, 
east nC , nod B. watmeater to. than A. The percentage 

sutios for the apparent ta real bme were: 

Series A. 128-4 visual, 

«Bmp vets, 

we ©. 10g story. 


1t seems hkely from these resnlis, that thought which 
takes place sm visual images = shgbtly more rapa than 
‘ought which uses other types of agery, and, a8 dreams 
‘re predomunantly visual, ths may account in part for thetr 
areater speed 

Foe all these reasons, then, we cannot explain the tune 
Alusions of dreams ax dae to the greater number of mental 
‘events whuch cocer during the penod It wems rather that 
‘ee make a judgment of the matwre ofthese events, that this 
sudgmment is fase, and produces the lhuson. Dreams occur 
‘when we are physically stl, and they possess hallucinatory 
‘vrndness We seem to be acting, and yet theres no mve- 
reat. {n waking life the ntcesity of physical movement is 
a cotinual drag an the speod of our fought An action us 
sample 29 startmg and stopping a stop-wateh takes from 
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e616", and, whilst ths is being done, our thought 3 
Tiawted to the action, and the speed of thought Is second 
amgly decreased. Tae consequence is that, m active life, 
swe assume that so many events occupy a certain amount of 
decietime, When we know we are only thiskang of actions 
sud ot performing than—as in the image formation expen- 
‘mamta abore—we expect a much greater cumber of events 
‘to be contaived ia a certain space of cock-tme. In dreams 
there is a speed of achonless thought combined with the 
belief that we are acting, and then the judgment as to the 
‘uomnt of dock-time occupied by « series of events in at 
ft, 

‘A very sienlas condition and alusioa 2 foond in the 
‘isons of the drowning. These viswons seem 10 oocur at 
the moment when struggling bas ceased and phyncal move- 
ment 1 at an end. Trey are also characterized by bal: 
matory vivxdness, und seexn to occupy a time far greater 
than they actually do by the clock, The following abbre- 
‘uated account, which w typecad of many others, strates 
these pomts 

‘A young man aged 20 was bathing with a frend He was 
semming wader water when tus fnend dived in and acc 
dentally strock him, driving the air from bis lumpy, and. 
be sank to the bottom of the river. He lay quite still aod, 
though conscious that he was drowning, made no effort to 
save humseif. The eveats of his lle passed slowiy before 
tus eyes. He saw hus funeral and beard the stones rattle 
down aa his cofin, He beerd the bells eng, saw many 
‘coloared pictures. He felt » peculiarly vivid seasation of 
‘comfort, apd imagioed that he was Soutmg of froma earth to 
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heaven. He then appears to have lost consciousness and 
‘0 bave recovered through has friend's mumatrations + 
‘Thus theory ofthe estimate of duration, thet it depends on 
judgment of the number and the natare of meatal events 
which oceur im a certain period of conventional time, 
demands that we shall have a furly good memory for time 
durations and a certain faculty for dreing them, o,f. we 
reed to bave ui out beads « scbenve which allows wn to 
‘estunate whether the events we have experienced would Gill 
‘an hour or half an hour. For the dxferent periods what we 
normally use, each of os arrives et a very fair estimate 
‘Most lecturers of any experience know how long the material 
‘they have prepared wll Jast, and a teachor prepares for = 
5 45+ oF Cosminute leon with a clear idea ofthe difer- 
fences m ther time values In other professons other 
periods are schemetsred. Toe photographer can guess five 
seconds with considerable socurscy, snd the aaremax has 
‘a good idea of the speed of his stroke Some people teem 
‘angularly slifu! at such estumates The following are some 
‘emul from a boy of 26 years whone only previous practice 
Tad been x game of guessing s-mnute penods, played x2 
ss vans of beguiling the tedsum of Latan esos 

The subject had a stopwatch, which be started and 
stopped alter the required time had elapsed The expen 
meter read the times When be gave one tue and doubled 
athe did not know the length of tune ongmally give The 
interval between the ongzzal toe and the second extiroate 
was aboot 2 mnutes He wes atked nat to count a8 an aid 
to bis eatimates, and sas he did not do so. 

* Quon by Tetaiom, op, es 
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To TT and IIT the wubject neseiy always had m sod the 
length of ume he was auning at x his first penod, 20 tbat 
‘hese recat chow 2 power to estimate conventional time 
2atber than to dade pods of expenenced duration. 

As 2 contrast, the following results ilustrate the powers 
of etaating short penods of tame pontetsed by the average 
pemon. In thiscase the snbyocts ded not wim at any definite 
Seugth of conventional time, bat were attersptng to judge 
experienced duration dwectiy. they were not told the egth 
of ther origznal tes, 
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‘These two subjects, though both highly eueated, were 
quite npractised, and Bd no reason to be faruhar wath 
peneds of ime shorter tham 2 minute 
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“Tho nature of these renal shows that there is a far 
memory for the expenence of doratan even when is not 
Telated t0 atime scheme, and that, when coanteted wth & 
‘conventional tine scheme, a very high degree of eocuracy can 
‘be obtwned There 1, therefore, no absurcsty in suppomng 
‘that ordinary estimates of duration involve « comparison 
of experianced duration wth sn xdeal vchame. The un- 
certainty ofthe extamates ace past what might be expected 
fn auch 0 cocmpariaon 

1a comsequence, pecbape, of the uncertainty of our own 
judgroent of duration, we have been ready to tolerate great 
serogulantes the representation of if, expecully on the 
stage. At come penads of the drama the unity of time haa 
‘ena inated oa, and the drastic time has boen expected 
te comede withthe actaal use; at others che mast bare 
faced devices have euficed to repesent bout or centunes 
‘Johnaom, in hes preface to Stahaapear, states —" Tune w, 
‘of all modes of enstence, most obsequus to the umagma- 
tion , alapee of years a as exaly conceived as a pasage of 
‘hours Ts contemplation we easly contract the tne af real 
scons, 224 therefore willingly permit st to be contracted 
‘when we only see their mito." 

In many of Shakespeare's plays the time order of the 
scenes.s uncertain. Some scenes, as bappensin the Merchant 
of Verse, bemg m reubty simmultantous, though succeeve 
1m representation; other plays alow long and undefined 
periods to elapse hetwees tbe somes In this, Shakespeare 
‘sin the diret tradition from the maraty plays tn which 8 
tom about the stage served to bridge thepace of time which 
lay between Adar and Noch. Maclows Tembvrlanse uses 
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‘this Wcance more fealy than Shakespecre. In its axtrome 
form the licence is nowhere better illustrated than in the 
‘Tuibetan plays tranalated by Bacot and Woolt, where both 
lume and space are completely conventionalized, and cause 
139 mora trouble in the play than they would do in an Epo 
pou 

‘The modern convention 1 halfway between the heeice 
of ths tradition and the temporal severity of the cataasts 
The whole dramate action need not fal wothin the three 
‘haw space of the play, bat the dramatic and real me of 
the different acts ssust coinede. Where the programme 
smentous # lapse of ime thers it may occur, not otherwise, 
One of the eniticms of the reomnt production of Harn 
commented unfavourably on the short tame occupied by the 
texture “off, though we were given to understand that 
aS and Pervaneh saficted a iagering death, 

‘This refusal to allow the umagmatson to rule time sudieates 
8 growing consciousness of duration an relation to con 
‘veaboual time marks. It shows that though we may still 
(tequently misjudge time, we have a more firmly organized 
‘tne scheme i out mands than Kad our ancestors of some 
‘ew generations ago. 


CHAPTER VII 
ORDER OF EVENTS IN TIRE 


J % previous chapter it as boon maggstnd that the 

<istinction ofthe past, present, and future arose through 
a combination of memory end purpose; and that in sts 
‘arly stages thas dostincton was not accompanied by any 
definite onlering of the events of the past, or an exact 
antiopation of the sequence in which the future would 
oceur. 

With hitie chudren today much the sume dung seems 
to happen. Quite early a distinction appears between the 
rummediate and the remote past, and pechaps between the 
immediate and the moro distant future ; bat m the records 
cof ctuldrea’s speech or anewers flere 2 ttle to suggest that 
‘they are able to arrange wvaats, past or to come, 10a definite 
cries On the other hand,mott adalte make such an arrange- 
‘ment, of at least can make jt when called on to dos The 
means by whuch such an arrangement 1s made are far from 
clear. Mention i usually made of “ movements of attza- 
‘hom or of fading brain-states " m any discussion of this 
pomt, but litle as said of sxy process of construction or 
‘reasoning, witting or unentting It will perhaps be worth 
\whule to examine two typical farms of these theocies. 

Professor James Ward makes the distinction af past, 
resent, and future depend on the waxing and wanmg of 
‘mages from the central point of the vivid present, and 
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conbines thn with a theory of the“ movements of aten- 
thon "to eccount forte existence of onerin the past These 
movement of attention conttete for him the “ temporal 
fuga by which experince 1 aranged. 

" payeholopeally regarded, the éstnetion of past and 
future seems to be identical wath the two facts jut de- 
senbed, Tt depends, tha to my, (upon the cntsvoun 
tusk of the prumary memory—izmages en the ene ade, 
‘na fhe continnocs rising of the ordinary images on the 
other ade, of that member of « veces of percepts then 
‘repeaimg which 1s actual at the moment ~ and (2) on the 
‘Prtvenient adjustments of attention, to which euch words 
‘as ‘expect’, “awnit ', ‘anbopate ', all testify by their 
etymology" 

‘Wirtun the past, order 1s establudhed under the followmng 
comhtions “The first condition of such awareness 15 that 
we should have represented together presmtations that 
wate mn the fst matance attended to seperately. This we 
have inthe peomstence of pemary memoryimages and in 
the (comparatively) cimoltansnes ceprducton of longet 
cor shorter portions of the memorp-ram cooaitating the 
re-peceptoas or expectations that the actual present 
normally ental. Tn w series thus seared there may be 
tume marks, thoog uo tame, and by thece marks the senet 
il be dune from other samltancousveries that 
‘wemay calle wcend concn. 

“Toss which w fiat among « momber of simultanooar 
presentations is unmesning , ope raght be lopeally pact 
to another, but m tae they ae together and pronty is 
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exduded. Nevertheles, with each distnct reproventation 
4 b,c, & there se probably consected some trace of that 
‘maveroent of attenbon of whch we are aware mn passing 
from one presentation to another. .. . These residue are 
‘our tersporal gus, and, togetter wath the rvpresentations 
‘connected with then, constitute the commory continuum, 

“But temporal signs alone wn not furnish all the pltoria 
‘exactnes of tune perspretive They gue us only a fined 
secies, but the working of obliviseace by ensuring x pro- 
(reasve vanation n minty and distinctness a we Dass 
‘rom one member of the senes to the neat, yields the ett 
‘which we call time distance , this we may call the third 
condibon 

“By themselves such vanations would leave us lable to 
confound more viva represmtxtions «x the distance wth 
fainter ones neaser the preseat, bat from thus mistake the 
‘temporal agns save us, end, a5 a matier of fect, where the 
smemory-tram w imperfect cach mstakes eantinsally o°cor. 
On the other hand, where these vanations are sight and 
impercepbble, though the memary conbnwum preserves 
‘the order of events intact, we Rave sull no such distinct, 
appreciahon of comperative distance im hime ay we have 
rourer tho preseat, where these perspective events are 
conaiderable "? 

T have quoted ths account somewhat 19 fll because tt 
2 a careful combination of « theory of termporal sus with 
fone based on the varyisg force of erory, and isan obvious 
umprovement on sach an axe as Fouiliée’, which depends 
‘etneely on the varying degrees of cleamess of the memory 
of different events, 
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"Op each side of the present stretches x series of gradu 
ally inerearing desc and gradually weskecang cary . 
‘The extablnirzent of orders a senes of events is achieved 
by avent Cat maxinual intensity, being connected with Bat 
second stensity,and Aat third. The three representations, 
‘being fused together into a singie wile ky coenesthesa, 
etc, when we are gven C, B, and A, are recalled in order 
of clearmess"? 

"This theory is included in Professor Ward's so that both 
can be eitcze together on thus point. There can be ttle 
doabt that Foullée and Professor Ward are defintely 
‘wrong #0 far as they attempt to explain the arrangement of 
‘ame on th basa of relative dearnee of memory. When we 
‘think of arenes of justpast events. ¢ gx day spent in town, 
wwe do not start from an event C at maximum memory 

temuty (the walk home from the statson) and then connect 
2B (the eta tras journey) with that, and wath that again 
‘A (securing x comer-seat ut Paddzton), nd n0 on buchward 
from one event to another of ever les wntensty and greater 
remotmens On the contrary, we ether think of Ge most 
outstanding feature of the day—a viet to Wembley ; or, 
i we wish fo go through the events of the whole day, we 
start at the beprmng—oar easly beeakfast—and " 20 draw 
to aconcluson”. ‘The typeof remembenng, which Foule 
describes, does occur in ane class of memoxies, and it is 
ficiently different trom oar erdmary expencnce to call 
{for special notice. To recalling dreams we tend toremember 
ackwards in the manner which Fouillée describes. In a 
lrerming record of dreams * the following ave is given to 


1 Roni, Pye. se elrfore, . 11, 
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the would-be reconder, “"in recardmg, the dream should 
first be allowed to sara ssf very quietly Sackwands in a 
senes of lowly moving pectares, starting fom the end and 
‘going back slowly through scene ater sceoe to its boganing 
‘unt the whole dream has beex seen” The valve of this 
advice ca be tested any morning when walang from rather 
‘confused dream, and the peeaanty of this type of memory 
‘and of the fume order noticed We only use this type of 
memory whes trying to recall oor waking deeds on tbe 
socassns when our acts bave bees particularly ovorgnnized ; 
fon the other hand, we abeadon rt when recalling a par- 
tueularly vivid and well-cnastructed area, 

Foullée's theory is open to another objection, whnch 12 
otoed by Profewor Ward. Events at a distance may be 
sore vivid, owing totheir character aramportance, than thoae 
‘winch lave oorumed more recently. If we jodged the order 
events amply by the mnteusty of the memory, canfusons 
of this sort would be almost certam to occur. They do 
occur, bat les freqamntly than would be expected sf this 
entenion of vindaesa was the only ane employed This 
argument applies not only to the pas, but also to the fature 
Jeo» not always the ammediate future which 1s the moat 
‘ving, ‘My mort itease eure at the moment concerns a 
‘week-end vint 2 fortnight away. Toe eveats of the inter- 
‘venmg time interest me but ttle, and the nearest event— 
Going to bed—anterosin me wot at all. I have practically 
1 desire 9 go. Unfortunately the greater force of dere 
doesnot being the week-end any nearer actually oc mentally, 
sor ash 1 in any danger of confusing the probable onder of 
vents, 
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‘The additions which Professor Ward cxakes to the theary 
of decreasing vividness are open te somewhat the same 
dyections. The movements of attenboa, which he poatir 
lates, and their traces would most naturally lead to a 
reverse order of presentation, asin the case of the viridnest 
theory. TL does aot, the two principles of arrangement 
tre at variance with each other and tt seems dificult to 
see how a campromse ia arrived at. Moreover, with events 
at all remote, st 1s impossible to detect aay trace of the 
movements of attention , and, ax we bave seen above, any 
‘past Deyond the immediate tends to love ats order und 
become a mete mass from which items are taken at need 
ares, Even ia caves of flely reoent memory the certainty 
‘of the time order ts fax Jas than Profesor Ward would lead 
‘ws tosuppase. Ina umple expenment xn attempt was made 
to test th accuracy ofthe mamory for weal order i matter 
‘which bad litte internal principle of arrangement. 

Four poems were chosen which were ktly to be unknown 
toachm of studeats. They were read out without comment, 
and the class was told not to think about them af powble. 
‘Tha next day the atsdenta were asked to wnte down the 
‘atles of the poeras (or es much as would make the subject 
leas) 1m the onder auch they had buen read (Rests A.) 
‘Two days later they were asked for a second reproduction 
of the Glee, ‘Thus second cequest was apparently quite 
mexpectod, (Results B) They were ale asked to gree the 
means by which they bad remembered the order of the 
‘poems. These sntrospections were oaly grvm in quite « 

{Thy we The Hack Gophrvnd"YDeysia tort," Emp” 
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few cases and are often meagre, 2s the class was unpractised 
smlntrospection; but they show the mout general and obvious 
‘rethodb of arrangement adopted. 

Me of Sen 2 





























Yi ota, “7. 
ins to, 90, 


‘These ronlts show that it 16 by no mean oniversal for 
connected events presented sn a serial order to he reruem- 
Dered in that onder. The arrangement involves at definite 
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an act of memory at do tht stems to be arranged. Jn afew 
of the intronpections an indication is given of the methods 
‘by which this arrangement 1: made: 

(@) (fom an incorrect pape)“ The subjects were aller- 
nately Black and white—black greyhound, sa, darkness 
‘of storm, then light again.” 1a this cae the inst two pos 
‘were tranupose to make them ft inte the scheme. 

(an incomplete paper, No, 3 omitted). “By & 
vsionary imagwsation—by placing mind-pictures in the 
‘onder in which they were formed, 

tous 2 
a4 

{) fu corcect paper} “ Fart was aboot asizuals, second 
aaature, third nature, fourth elements. 

‘From ths it ix lear that am many cases the memory of 
the order depended on the witting invention of some con- 
necting idea or formalatioa, ox.ia the case of visualizer, 
fon an arrangement of mental images. In my own case, 
‘when learning the order of the poems, the not notiomble 
feature was the rapd formation of language habit io saying 
the short Uiles by which I distiogusbed them, 

‘These results are supported by certam experiments 02 
remembermg the oder of teres of pecture post cards 
shown once to the subject. The subjects were asked to 
ve the cards in tbe order is which they were shown, and. 
were then asked to describe each and to say which they 
liked best Mast salyects remembered ane ofthe fve better 
‘than the others, end some had definite preference, knt there 
fd not appear any tendency to pat the ons best eomennbered, 
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‘or peered, astm order, although there were many mistakes 
49 tepcodacing the errangemant. 

em thus clea thet, whatever method we use mn remee- 
Dering the order of events, it ss by no means infallible; 
and that, when sts snuwally dificult to give the order of 
‘events, some spacial aid 9 often wittingly adopted, and that 
‘thos abd s not connected with either movements of nen 
tion oF with the relative dearnev of the diflerent eeuory 
traces, On the contrary, clearness of memory does Rot teem 
‘to enter asa factor to the arrangement of the time order, 
and movements of atteotion, f they contribute to iat all 
0 soln a very sainoe degree and only when events are very 
event. 

AL the same nme a senal arrangement is habitually made 
of the events of waking ble, and we osn gather come idea of 
‘the peculiar mature of tins arrangeent when we ooutrast it 
‘woth the cases in which no tecporal onder of experience 
appears, arin which the time arrangement seems to be based 
can 2 diferent praciple. The deears in my collection which 
sMlostrate this pont fall nto four group. 

(3) In dreams there 1s sometumes a definite simultaneity 
of appureatly incompatible activites In ove dream the 
oeamer was arranging 1 calege syLabus and talking to 
‘People inthe room end doxng the two things not successively 
bbut simulteneoutly. This desaltanoous character of different 
trains of thought seems to ocoar on certain occasions in 
‘waking life. One formant tells me that she mever thinks 
of the reasons for and against a theory in scoession, but all 
together Ihave also heerd moments of philosophic tnsight 
described in which the whole question seems to “ open up 
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together". We cam also compere the oft quoted case of 
Mozart, anying that be could ear al his sxusc together” 
1 is then quite poexble to have a nomber of mental 
vents prnseated not snccesively, bat simultanrously— 
without a time order. Therots therefore no reason to suppote 
that 1 time onder is always given, though we very seldom, 
apprehend any set of events without one 

(2) Events may not stretch out in a definite chain, but 
toe implied by one particular event. “On Friday ght 
T dreamt that I was at the theatre boxoffice trying to 
et soatn for What Every Woman Knows. Thee were 
bo upper core seats, ooly 12s. 6d. ones (sd the man) 
m the stalls. I conndared getting them, and gradually 
(fury quickly it seem) mother and I were stung ox the 
stalls watehsag the play. It was the evermg, with the 
sense of all the day's bappeaings between Satuniay morning 
and Saturday night quite clear and dete The problem. 
was one I was facing in wakmg life; but 1m the dreazm, time 
nad slipped on—the wah, or mage station, came trae 
at ence with the sense of intervening happenings as pert 
of the ono evant 

9) In oppoition to this telecopeng of time we more 
often gota tune isertion eamtasning the past This seems 
10 bea fainly common mode of time presentation in dreams 
T wil quote one example “You and 1 were in a tram 
‘with lange, tal, rnsealar man with a beaubtl voi, . 
‘We got off together—and hs said be was going oof be 
may. We talked of hum, and suddenly m the second 
of tume m my dream I lived over agus all my previons 
cepeiesers with hum. We had met oa a seat whe waiting 
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for a "bus, I bad asked him the time—to seem friendly, 
and we had becmme cose fiends froct thet moment. We— 
all three of us—bad driven in a motorcar, and had tea 
ata lovely old inn. All this was not mere reminiscence, 
it was experience, famibar yet fresh, and it was lived in 
‘the space between two sentences in ommversetion. It was 
explanatory and actual I mean I enjoyed the ride and 
{elt the air and tasted the foe again—yet not again, but 
freshly a if for the fmt time.” 

‘Thas inserbon of tine has an intewating parallel in 
4m ld Enghth fury story, 2 which the Noon Fairy gives 
0 a youth a bag of Tues sand whuch, x eld the had, 
fave extra time to the holder unexperienced by the rest 
of the world A bag of Go grains held in the band would 
‘eve on hour inserted between eg. 71.59 and 14 o'dock, 
tind no ane would peceiva it except the holler of the 
minutes 

‘The other element in the dream, the re-experiencing of 
‘Provnous expenence, mroduces a further interesting com= 
Pheaton into thes type of time expunence, and semms 
‘ost akin to the revval of emoton when a wubject under 
hypnosis asked fo relate same expenence in the past. 

(q) lastly, there are dream expenences in which time 
1 amply rovecsed. ““I dreamed a dream backwards 
last mupht—even to the exteat of falling uphill I fell 
‘up a steep Mope with all the amsatans of fling down 
‘and then proceeded to Lve from effect fo cause, Ik was 
sot very clear, but I was in bed, then Twas oa ‘bus comms, 
Thome, thon I was crossing 2 road, dodging trac to ontch 

2» Rang God (Compas Ub}. P20, 
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4 "bas—and 0 08... . T soemed to be living that way, 
pechctly normally 

1 is pomsible to image yet other varitions of the 
time ordec, bat I wil not discaes them now as I bave vot 
coamples of them 1s actnal experince. Thow that have 
‘been given 218 euigh to sbow that the method of arange- 
ment actuilly adopted in memory is by no means inevitable 
o€ the only posible onm, It seems rather that it 1s the 
Temult of diferest factors and 1 constructed by the aid 
of various forms of reasaning, 

It will be convenient to drde the caste to be considered 
into two groups, (@) these in which we actually remember 
‘the onder im itseif, and (@) those an which the onder is 
eSaitely a matter of inference based ox dates or other 
sewooatons, The cass under (6) are mostly of & fariy 
recent date; those uzder (¥ concer more remote meron, 
though the method may also be used with resent memories, 
‘TE wa look hack over @ pensd of fame which has just 
ended, say our actnises dung & morning between 9—t, 
‘we do not at once recollect them all or recollect them in 
‘8 me onder, Ths 1s peruculely sinking xf the penod 
thas been oocupied by a senes of “odd yobs" Oat thinker 
of this or that event or actin un staal, but not aa connected 
temporanly with other events If itis dened to amange 
the events m a time onder, the procedure 1s something 
asfollows I played with the kitten, yer, that wes at 11.0, 
‘ecunes I had kun with me when I was drinking my coffee 
T mivigiated ; that was yest before, because I dbd it from, 
ogo Hl 110, Then I was at a meeting ; thet mutt bave 
‘een alter I played with the ktten, as T went straight from. 
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the meeting fo a lecture at 11.36, and I Ald not tale the 
Iktten to the meeting though I wanted to.” Thus the 
separste ame are arranged. The srrengement within 
‘wry purticnlar item is of w diferent sort, Take the ite 
of the Iecture 1 collected my papers, cromod to the 
lecture buildng, went stright upstairs, and reected that 
1 coold not be bothered to fatch ey gown is it was lets, 
went along a comidor, went into the room, and walted 
far the chattenng to stop, looked at my paper, and found 
that I bad the wrong noter—decided that it did not matter, 
3 I oould lecture from memory, and 60 02, 

Tn the frat ease, the events are arranged in ordi by 
eeans of conventonal time marks and reasomng, in the 
second by reference to a achere of purpose, cause and 
‘ffoct, and to some extent to wpace Our mmvories, Lien 
‘vor actions, are organised around certain prrpeon, and, 
3 our actions succeed one another 12 relation to these 
ends, $0 can we follow our memones step by step. Guys 
‘woted this fect ciawty. “In adult conmoamess, the 
dea of intents, of cod or am, an the emeutil factor 
in elasifying our memones. If we were mnuply conscious 
of each action by itself, and did mot group the different 
actions in reference to diferent separate ams, how dificult, 
ur sitmory would be. On the other band, xf the ideo 
of en am 18 given, our different attions booume series 
tf steps which arrange themselves im relation to the end 
desred im a way whch would satisfy Anstotl or Leibmit.” ¢ 
Hee thm goes on to quote the exazople of hus voyage to 
‘America, and shows that the thread of expose which 

mi be ede mp, 2.38. 
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‘unites his actions wil also guids his memories of those sctious, 
‘The trath of this 1s obvious if we contrast the difbculty of 
sodermg thememorieso day pasrnd x uconneeted oecupa- 
‘Hous cmdacted without a setied plan with thote of one in 
which we have followed a defimte Ine of action , or, in 
‘the example given above, if we contrast the calculations 
amecrosary to determme the onder of the daffeent dhs 
comnected oocspations with the simpliaty of following 
‘out the course af the actions savelved in one of them 
Te is not only purpose or cause and effect which will 
ck a8 a prnaple of tame onec; any apprehended relation 
‘votween the diferent events wil serve to onganise them 
nto a series A very simple experiment will show the 
oct of this in material winch fs easly remembered, 
Coloured papers were used of the aoe of post cards Four 
cof these were beid up in sucomon for bout § seconds 
ach, Immediately after the last had been shown a 
lecture was begun. After ax interval of 3 days the students 
were asked to write out the colours in the order in which 
‘they had besa sbown. The colours in the fst series shown 
were white, yellow, orange, red: 44 students dd the tet, 
and there wers 4 incorrect reprodoctions of 4:5 
colours in the second senes were orange, green, white, 
lar ; 36 students did the test and there were 394 errors 
Jn the fret series it was easy to apprebend the prisopla 
of the arrangeament, m the second 20 such ebvioas peice 
existed. The consequence is thet, m spite of the practice 
raised from the former test and tho gretier koowledge 
‘of het was expected, there was nearly thres times the per- 
‘centage of err in the second that there was in the first. 
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‘Country dances sappy further illustration ofthis prac 
it in Giieult to learn the order of the Sgures ix a dance, 
sunce there seems to be no reason for that order, and the 
fonder is rapidly forgotten if practice is interrupted, yet 
the figures themselves are quite easy to eam and remember, 
‘When we aro dealing with events which cannot rasdy 
‘be arranged by means of any internal connexion wa employ 
ome land of “ dating”. In the case of a moming filled 
Dy disconnected activities we generally wse times ax the 
points trom winch to calculate. We determine some event 
as occurrmg at e certain time and then, by azoore ot fos 
claborate process of reasoning, relate other events to it 
I the events are more remote, or cover a longer period, 
we employ dates in cases where precision 1» possible; 
or if the date cannot be determined, we neler the event 
fo some epoch —""That was when I was quite young”, 
sr “when Twas at school", or “at must hove been in 
the summer of the year that Soand-so came back to 
‘Without some aids of tna sort it seems ampossiile to 
arrange the events of past years wm a eenes wath any 
nocurney, and these ads depend on accumulated knowledge 
‘and experience which t worked up into a system to which 
events are related. “These syste may be of vazious kinds, 
‘Some are concrete, thers are of an abstract kind and are 
denoted by convestona) time marks—bour, month, o¢ 
year dates. This lattes type a only possible after the wile 
poems necesmary for the development of the calendar 
Jhas been gone through, and the knowicige of « calendar 
does not ensure its use. Even among educated adults 
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there are great diferences in the readiness with which 
‘ater ae wed. Some people will xy without heutation, 
"'T fit learned to pant is xgo8.” Others velthing t0 
"dae a aimilar fact will may,“ learned to prmt the year 
1 frst came to Oxford. I was living at Brghtoc, It must 
‘be about 20 years ago now.” 

‘The Srat method ia undovbtedly the more convesset, 
‘though st may not be the more exact. The date gives & 
short cat, removes the need of inlevant assocations, 
and 1s mare directly comprebensible by othees. The more 
frequently we go over oar store of cemoriss and review 
‘them with the mteatioa of communicating ot organizing 
‘them, the more Lkely we are to atisch dates to them 
‘and thus save gureives time when we wish to refer to them 
apin. 

Guyeo claims that alt thus ordenng of time is not rally 
‘temporal but spatial. “It is generally noted how greatly 
(dus mechanism (arrangement im time) resembles that by 
‘which we localize pomts m space. There. t00, wo bave 
points of rference, short cots, and well known distances 
which we we ab muta of meauremet But M. Ribot 
could have added that there was more than an analogy ; 
‘there 18 ndentity. Im truth, when we Jocalze an event 
1m time, wo attach cur points of reference to space, and ou 
short ext, so woll dewcibed by MM. Tetve and Ribot, 
are in realty spatial shoct cute, epreomtations of meatal 
‘ichares, with the dustaness vaguely imagined which rwotive 
eGniteness by means of number . . . Our representation 
eu of time itself, cur rpage of time, ts in a spatial form"? 

* Con de sd mp, 6. 
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Yn many cases ths is trav, Tine for some people is 
line along whch, at denite intervals, events are placed, 
This canner of representation is extremely common. 
‘Tha savage who tells off years oa a notched stick 1008 
spatial form by which to mpreeent tuxe, the modern 
lustorian who roprmsmis periods on a timechart does 
actly the mame ; and thas use of space to represent tume 
tuas beoome traditional in popular thought. On the other 
hand, there seems no need to believe that this method 
of representation is universal or that ” we can only represent 
the past a8 a pernpctive bebind ux, and the fture 
stretching from the preset as a peropectve infront of wn. 
‘The primitive representabon of time for an animal and 
child momst be a simple Ine of images more or less 
obliterated 
Such & line of tims is « comperttively fate development. 
It has been the whale aim of this chapter to prove thet ft 
involves reasoning and conscious arrangement, and in the 
form desenbed by Guyas it also neceantates visual umagery 
43 the nocral mode of thought about fae, To see time 
‘or our hive stretching a a perspective before and behind 
‘uhwe must vimahze with a cousderable degre of vivides 
‘This viswalzaton 1s implied 1a the French words used 
(fqures . tableaux wanbles ——representer), and for 
2 visualizer it is bard to think of any otber method of 
asrangang time which woald be equally convensent, But 
itis quite powible to have a conception of time without, 
och vismalistbon. Ac aude mught equally well, if 
encouraged, repecseat penods of time to humoelf as notes 
aye, op et 
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‘of varying duration, and « perton possessed of motor 
Imagery need not be devoid of a time scheme even though 
the habitually vves neither visual nor avcitory imagery 
to express ft, 

‘The possibilty of other forme of time representation 
doen not, however, prevent the visual from being the mott 
wrenecully convenient When dealing with ties, especially 
these beyond our own experience, eg. istortcal time, 
ame form of representation 1s neoewary to counteract 
the lision dus to dffering amounts of knowindge of the 
ifleent periods A time scheme or chart hased on poten 
of differant lengths, or oocuning at éiferent intervals, 
amght serve the parpose very well; but at has not the 
permanence of a chart based on spur. Nor would :t, 
probably, be so exey to remember even by the mom 
visualizer. A chart bumg on the wall can be referred to 
agus and aga, end Jooked at sdly x spare moments 
‘A sound thythm most be specially repeated each time it 
fs required, and the smaller number of presentations would 
decrasa the permazance of the knowledge guned from tt 
It seams better, therefore, to accept the convminnce of 
‘8 spatial representation of tims, even though it is not, 
‘as Guyam suggests, the only posible one, nor one innately 
ven 





CHAPTER VET 
THE NATURE OF TIME 


J HAVE sketched in caber taptart varios sages in 

‘the development ofthe bme-concapt, nnd have indicat 
somne of it more important consistuents, In this chapter 
‘the asm is fo show that fimo #8 a comorpt, and thut this 
concept is constructed by cach individual under the mftusnee 
of the society an which be Eves. 

‘To say that time is a concept is mot to deny that it has 
1 ontain expenential basis, and an duacussing this we shall 
0 back to the question of the frst chapter, the nature of 
‘ume; oo'y, now, that question will be discmssed from 4 
peycholagical standposst 

‘Tune 45 experienced poowmes two main ements, and 
‘there are two others which are of les importance 

Our expences made up of « succession of mental 
states, and these states must be undersiood to include 
the whole complex of our awareness at ay moment; 
four thoughts, our bodily senseboos, ead the appearances 
of the extemal workd. As experieaced, a moment of tame 
1s simply one af these states We label these staten m 
relarenes to some conventions) time sche, ©, § o'clock 
on last Monday afternoon, but the meaning to which this 
phrase refers as the experience which occammed at that 
moment The nateral way ix which to rele ia & pest time 
ig “ when you did so-and-eo”, thus directly recalling the 
‘st state, The label from coaventonal tame as generally 
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prefered as being quicker and more universal is meaning, 
Dut it only acquis this universaty by meaning a diferent 
‘hung fo each penton. 

Tn consequence of this, the shortest space of fume that 
can be diectly oppeehmded it the shortest time in which 
‘we can @xparienoe a mental content Ti is far frum being 
4s mall an the amount of time one can imagine or evex 
‘measure. Hence the dificalties over the divasbihty of 
‘time, 

‘The second mam clement in the time expenence is that 
sch states of conscioumess do not came to us disconnected, 
Tut ws filling 2 place im a time scheme, Each experieuce 
cf our own is apprehended a aiding a new bit en fo ost 
past. We carry our past abot with us, and as ax anthor 
‘dds « page oF oo to the growing pile of his manasript, 
so-cach vexing we gu to bed with a certain amount addod 
‘tm onr past bie, and wake up next morning consciouly 
older by so muck This conscioumess of the “time 
sntting” of each event it « part of our expesience, i 4 not 
tamething which we add on to an unfixed event It as 
oaely comparable to the scheme of space to which we 
refer our movements, and is vubyect to perturbatsans in the 
same way. On waking fram sleep it {8 no wicommon, 
‘thing to he Jor a while patially Jont, wondering where 
fone it and unable perbaps even to determine the relation 
‘of the bed to the ret of the room: $9, 00, ane sony far 
similar short periods be lost “13 time A cméoms example 
of tun in om record, where s married woman waking from 
sleep was not only disoriented is time but actually fitted 
Ther present experience ox to the wrong part of ber history. 
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She reparts!; “Que might is December I awoke from 
a dreamless sleep, wide awake, and yet to my own con- 
sooumess the little gel of years ago, an my own room in 
‘the old home. My ester had gone aoray (ber sitar aed to 
‘ut with her tl abe fell asleep), I was alone sn the darkness, 
‘Lat up mn bed, and called wath all my voice, ‘ Josie, Jeane 
amy viste's name, Thos aronsed my husband, who epokn 
to me. T seemed to come gradually to @ rechration of my 
surroundings, and with duBcalty adjasted myself to the 
present. In that moment I seemed to live again mn the 
Tuldhood daye and home. For days after this strange 
smupreasian wat wth me, and I could recall many ittle 
incidents und scenes of chid-ble that 1 had entirely 
forgotten.” 

From this mbvidval ame scheme, mmst people pass to 
1a universal one, and, in so passing, they lenvn experiance 
‘Delma. Tune, as we apprehend it, does include a reference 
to our own past lustory ; rt does not mclude a reference 
to a world scheme, Vet this extension 1s 0 eatuly and 
‘universally made that the world has come to be rgurded 
‘ag an individual, and is spoken of as having had its " youth 
‘and sometimes 1s assumed to have now reachod at east 
“rmniddle-ngn”, f not its “decline”. It follows from this 
‘wssumption of n workd time scheme that events are xot 
‘ix in u certain order for us only, but also for the world and 
Inence for other people ; and we arrive at onoe at Universal 
Tne Now this time cannot be the unreliable time 
experince of mivideals, it must be invariable; and thus 
wwe get Newtonian Time, measured by some imaginslly 

9 Quota Oar Ramm, Sag, 182, p. 20 
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perlect timepiece ticking with the htart-boats of che 
‘AL the sume this suppouton of Univers Tame bas 
‘4 cartain peychologial foundation. It is an observed 
act that we can co-operate with ther inividaals in 8 way 
that depends on @ common time, sod we do observe 
appormily regular changes, or at leat change in the thangs 
‘bout ws, The world is not just the sume ox Twaday 
‘it wat on Monday, and, therefore, if there Se change, 
‘here is at Just the possibty of wold time, and thin word 
‘ume should be one ésensional. 

Thana facts, however, aft not enough to support the 
superstractare of world time. Co-operation 1s used 
stiletly an conventional te (when tis aot due to perceived 
sumultaneity oc immudhate sscoemios), and cold be carried 
on vin if each individnal kept, for hin own purpooes, 
"an weed tse" 

In the pocond case it 1s trae that we peroave external 
‘object and that these objects change and that, m 0 far 
48 wo arv 15 touch with them, tue is not our own Dut 
‘common. We are not, however, abways in touch with 
‘hem. We are pot sn touch with them i dreams, we are 
‘ot m touch with them to any important extent during 
aamch of our ordinary waking hfe, and even when we are 
0 in toach the perception of them forms only « small 
past of oar mental content In ao far as wm are foe from, 
them our time may be oar own, sf we ext ourselves off 
from thean completely, time may be extrly oar own [a 


9 or na and eemine matter, we Mey Sac's Umumey Sina, 
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case of byatona we can sometimes actually see ths happen, 
Pierre Janet! spves the cate of « git, Inne, whote mother 
Yad died under partoularly distressing crcumstances, 
TIndne bad noned ber. Alter er mother’s death Trine 
appeared io forget all about st, but was subject to cruce 
an which she lived over again all the events of the time, 
‘performed the same actions, appeared to see ber mother 
lying on the bed, and showed the same emotions. Irtne 
‘on thove occasions was ext of from the werd, and living 
im a dream world of her ows. In consequence she wat 
free of fume, and, in reexperienang past events, was 
setting beraeif back in time, sce for mamduals, a5 bes 
‘been send, time ss oaly the complex of coecoumes at 
any sostant 

Tréne’s time was set back, but, once set at 2 certam 
pout, the events uarolled i their previous order. Thus 
lar they were condstoaed by external events, though the 
events were in the past There ss no mtrmsic reason, 
however, why ume should not be stnetly reveruble, and 
‘unroll backwards ag at does im the dream already quoted, 
‘or wn do our mentors of dreads, and 23 x fact it did was 
‘to do partially in some cases of regresuan mt shell-thock 
Patients The reason it does not do this more often 1x 
probably that we have formed a preyadior an favour af 
the canse precoding what we regard as xfs effct, Tt 
‘our accumulated knowledge of external events which keeps 
‘ume 1a its waa} onder. 

‘Thus view of time is essentially diffrent from that which 
regards it 28 2 fourth dumeson of space-time, though 

er Somptons of Bsn,» 3. 
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‘that view inthe hands of the relatinsts edits of indigo 
times, On the view pat forward, a moment of time is 
ant a something which, though it may be different with 
Auferent people, yet has consequences which may be 
Aixceruble to otbers 5 es umply a tate of mind pectiar! 
9 all states of cand are, to the expenencer, The 
aaterialinle view of fume gives ws sich phamtasins as 
Wells" Time Machise”* and De La Bar's poor ** Jim 
Jay" In both of thie casos dturbance of the normal 
‘movensent in time iavolved dmtappeartnoe from others, 
Fela’ hero went to fast, Jim Jay “ got stun yesterday”, 
but he also was lost to his fiends m spate ofall ther best 
eflcts to save box, Movement ta x purely mental time 
reed have no such eects. A person aleeping quietly in 
‘bed by your side may be © hundred years away in her 
rooms, as she may be a thousend mes, and you aon 
the wise, and in no way disturbed in your enjoyment 
of your own present space and time There is then no 
inteauic é:ficalty m movement rx time, the only danger 18 
‘that you may be counted miane by the unenlightened 
if the movement invelves a too complete detachment 
from external objects 

‘The same attempt to rouke time quasi osteral is at the 
Yottom of the discussions of the contiguration of spnce- 
time. The question whetber spacotume s« eliptical, 
Ihyperbol, or evelisan, may be matbematicelly smportant, 
but the discustion has Hittle prychological realty. We 
tre told that if time were eliptcal we should get a retum 
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to the same point, something Ike the magwus anmus of 
the encenin. We do sometimes get it in a small way; 
we could have it on a larger scale without any great 
disturbance, If it were hyperbobe, the specious present of 
‘besags on different timelines would vary There is every 
reavan to bebove that they do. It has been pomted out, 
bby James and Du Prel, that is impoube (o belive that 
fa gaat, 2 tan, and a tortoise all have the same rate of 
experimee, and if a different rate, suely they may have 
‘different extent of specious present The third altermabve, 
suchdian time, allows time o pess equally for all, This 
19 the most unlikely, psychologically, ofall the alternatives; 
and yot it 9 the ano that recsives the movt mathecnatreal 
favour. 

In fact tome, for paychology, can have no strocture, 
It as not of the arder of things which possess "structure". 
Tt varies from individual to indrvadual, and in the sume 
andividual, and may essume on oocason either of the three 
forms, Which it actually does take on. ay oceamon 18 az 
catertaming speculation, but an sie one. 

‘There 1 evident in much modern literature a eraving 
to “get out of time" and to achieve « timeless state 
on to that spoken of i the writings of mystics, both 
faster end western In these states the mind coases to 
‘be cansclous of tina because it has entered a higher sphere 
fm which time us not; a sphere charactenzed by "clear 
quiet” or an all pervading rapture In the " Fiore 
wwe read agun and egun of St. Frenas and bis brethren 
‘being rapt up to God and losing all sence of time. Yeats 

2 Yee, Booms Por dnt Sinha Lens, 
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‘writes? of the moment “when al! soqumes comes to an 
end, time comes to an end, andthe soul puts on the rbytbnic 
or spicitual or luminous body, xpd contemplates all the 
‘events of its memory and every possible impulse tn an 
ternal possession of itel! in oxe singie moment". 

‘The canse of this state is beat suggested by Yeats It 
is attained when "all ssguence comes to an end”, There 
{is no means of judging tine, since there is only one event ; 
and, moreover, as has beex sand above, to estimate time 
4 carta divison of attention is mectiary, and bare there 
fs no division. 

‘This concentration of thought upon a angle idea docs 
not, however, mean thet the petid lacks extension 
Bocamse onc cannot estimate the dunia of a pod, 
‘that does not mean that it 1 Jet to have no duration. 
In discussmg the mature of the expenence of duration st 
‘wu atid that we could dutinguish an extensity of experience 
which was diferent fram peroeived change, Theo states 
of “concentration show the character of extensty, 
although they do sot contain changes which would allow 
thom io be measured. 

‘This condition of timelessness is hequently assumed 
to be a perfect that It is predicated of God or the 
“ Abeoiute ", which broods for ever over the unchangsng 
‘thought ofits own perfecton It is also predicated of the 
mbcanacovs, thus brsgmg that duseputable concept 
{nto relation wath the dive Bat the reasons for the 
‘ttsbotion of timelesness must be éerent in the two 
cases, The Absolute is timeless, becamse 1t is impossible 

sopee 
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{or it to change, and thezefors axe aspect of time experiance 
is cut off; the subomscious, on the other hund, knows 
‘ot time, apparently because sts sheltered existence as 
‘ot brought it into contact with the world. 

‘Time that is felt to be irksone w the time which is con- 
Aikioned by our interaction with external objects, As 
Yuan been said an discusting time in dreams, our rate of 
thought 18 frequently comdihosed by our rate of actons, 
and our servitude to tame is measured by the closeness of 
‘oor mental comemon with extemal objects and even with 
our own body. The subconscious is not thos bound dow, 
‘to reabty, st activites are determined by other prinapies, 
and work by other laws than those of matter. Iti, there 
fore, asmumed to be free rom time Tf the mystic state 
of concentration xf comected wath the activity of the 
subconscious, it can, as oxz consciousness be free from tome 
aspects of time, ‘bot if dreams are also mamiestations 
of the subconscious, and if we remember dreams at all in 
the way im winch they are experienced, then itis not free 
from others It is pomble to argue thet in remembering 
1 deeam wo mtreducn the catagory of ime from our walang 
expenence, This tay be troc, but if 60, why do we not 
‘always introduce that type of time experience with which 
‘we arefariar. The very variability of the time experience 
in dreams suggests that we do remember what is actually 
erparieneed, and that ths exponance is difleent from, 
‘and perhaps infecor to, the normal one which we have. 
Geveloped through our contact with the world about ut 

‘Time ia then part of cur adaptation to our environment ; 
and yet most men crave to be free of it, at least to some 
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extent, Tt is indeed possible to gxin this freedom, but 
at the price of cutting one’s se off from external objects, 
sand thus from much of the society of mankind and ite 
advantages It may even lend to the person who practises 
‘such detachment being thought mad, for he must often need 
‘to arrange his own individzal space and its filing, as well 
as bus own tie. A compromise is, however, posuble; 
4 certain Limited freedom from ume can be achieved without 
.cammplete severance of our connemon with external objects, 
‘A.tumd supplied with stones of the past and dreams of the 
futurn an a certain freedom. Supponng the affairs of 
‘everyday do not press too heavily on it, it can slp away 
for mazy boars and walk with poets Jong deed in the green 
dork of a twilight wood, or pars to the calm unchanging 
regions of speculabos where the roar of the passing centuries 
‘daa an whssper on the alr. 
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